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ADVERTPSEMENT. 
HE Committee appointed by the Royal Society 
to direct the publication of the Plbjophical 
Tranſactions, take this opportunity to acquaint the 
Public, that it fully appears, as well from the council- 
books and journals of the Society, as from repeated 
declarations, which have been made in feveral for- 
mer Tranſactions, that the printing of them was al- 
ways, from time to time, the ſingle act of the re- 
ſpective Secretaries, till the Forty- ſeventh Volume. 
And this information was thought the more neceſſary, 
not only as it has been the common opinion, that they 
were publiſned by the authority, and under the di- 
rection, of the Society itſelf; but alſo, becauſe ſeveral 
authors, both at home and abroad, have in their writ- 
ings called them the Tranſactions of the Royal Society. 
Whereas in truth the Society, as a body, never did 
intereſt themſelves any further in their publication, 
than by occaſionally recommending the revival of 
them to ſome of their Secretaries, when, from the par- 
ticular circumſtances of their affairs, the Tranſactions 
had happened for any length of time to be intermitted. 
And this ſeems principally to have been done with a 
view to ſatisfy the Public, that their uſual meetings 
were then continued for the improvement of know- 
ledge, and benefit of mankind, the great ends of their 
firſt inſtitution by the Royal Charters, and which they 
have ever ſince ſtzadily purſued. 

But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought adviſeable, that a Committee of their Mem- 
bers ſhould be appointed to reconſider the papers read 
before them, and ſelect out of them ſuch, as they 
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ſhould judge moſt proper for publication in the future 
Tranſactions; which was accordingly done upon the 
26th of March 1752. And the grounds of their choice 
are, and will continue to be, the importance or ſingu- 
larity of the ſubjects, or the advantageous manner of 
treating them; without pretending to anſwer for the 
certainty of the facts, or propriety of the reaſonings, 
contained in the ſeveral papers ſo publiſhed, which 
muſt ſtill reſt on the credit or judgment of their re- 
ſpective authors. 

It is likewiſe neceſſary on this occaſion to remark, 
that it is an eſtabliſhed rule of the Society, to which 
they will always adhere, never to give their opinion, 
as a body, upon any ſubject, either of Nature or Art, 
that comes before them. And therefore the thanks, 
which are frequently propoſed from the chair, to be 
viven to the authors of ſuch papers, as are read at 
their accuſtomed meetings, or to the perſons through 
whoſe hands they receive them, are to be conſidered 
in no other light than as a matter of civility, in re- 
turn for the reſpect ſhewn to the Society by thoſe 
communications. The like alſo is to be ſaid with 
regard to the ſeveral projects, inventions, and curio- 
ſities of various kinds, which are often exhibited to 
the Society ; the authors whereof, or thoſe who ex- 
hibit them, frequently take the liberty to report, and 
even to certify in the public news-papers, that they 
have met with the higheſt applauſe and approbation. 
And therefore it is hoped, that no regard will here- 
aiter be paid to ſuch reports, and public notices ; 
which in ſome inſtances have been too lightly cre- 
dited, to the diſhonour of the Society. 
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PHILOSOPHICAL 
TRANSACTIONS. 


I. A Letter from Mr. J. Moult 70 Dr. Per- 
cival, of Mancheſter, F. R. S. containing 
a new Manner of preparing Salep. 


BW & 


Read Jan. 12, N 8 the ſpecimen of Salep, which I 

1769. left you ſome time ago, meets with 
your approbation, ſo far as to think it deſerving to be 
laid before the Royal Society, I now fend you my 
method of curing the common Orchis roots of our 
own country, ſo as perfectly to reſemble what comes 
to us from Turky. And if the communication be 
of any public utility, I ſhall think myſelf ſufficiently 
gratified for the trouble I have had in proſecuting the 


experiments neceſſary thereto. 
Vol. LIX. VV 


[2] 

The roots J have hitherto made uſe of, are thoſe of 
the orchis morio mas folits maculatis of Parkinſon, the 
cynoſorchis morio mas of Gerard, and the cynoſorchis 
maj r, vulgo dog- ſtones: though, from a ſpecimen 
of the orchis palmata major mas of Gerard, which 
you have among the Salep, that root likewiſe appears 
capable of being made to anſwer the ſame purpoſes 
as the others. The belt time to gather the roots is, 
when the ſeed is formed, and the ſtalk going to fall; 
for then the new bulb, of which the Salep is made, 
is arrived to its full fize, and may be known from the 
old one, whoſe ſtrength is then ſpent by the pre- 
ceding germination, by a white bud rifing from the 
top of it, which is the germ of the plant of the ſuc- 
ceeding year. This new root, being ſeparated from 
the ſtalk, is to be waſhed in water, and a fine thin 
ſkin, that covers it, to be taken off with a ſmall 
bruſh ; or, by dipping in hot water, it will come off 
with a coarſe linen cloth. 

When a ſufficient quantity of the roots is thus 
cleaned, they are to be ſpread on a tin plate, and ſet 
into an oven, heated to the degree of a bread-oven, 
where they are to remain fix, eight, or ten minutes; 
in which time they will have loft their milky white- 
neſs, and have acquired a tranſparency like that of 
horn, but without being diminiſhed in fize. When 
they are arrived at this ſtate, they may be removed to 
another room to dry and harden, which will be done 
in a few days; or they may be finiſhed in a very flow 
heat, in a few hours. I have tried both ways with 
ſucceſs. 

The orchis's above-mentioned grow ſpontaneouſly 
in this part of the country, and throughout the whole 


kingdom. 


. 
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kingdom. They flouriſh beſt in a dry, ſandy, barren 
ſoil. As the method of curing this root is ſo eaſy, 
I hope it will encourage the cultivation of ſo nutritious 
a vegetable, ſo as to reduce it from its preſent high 


price, which confines it to people of fortune, to one 
ſo moderate as would bring it into common uſe, like 


other kinds of meal or flour; and ſo become a valu- 
able addition to our preſent liſt of eatables, its quality 
of thickening water being to that of fine flour nearly 
as 2: to 1, with this difference, that the jelly of Salep- 


powder is clear and tranſparent, whereas that of flour 
1s turbid and white. 


If this ſhould find you in the ſame ſentiments re- 
ſpecting it, I give you liberty to make uſe of it ac- 
cordingly. 

And am, 


with all reſpect, 


Your very humble ſervant, 


Rochdale, Nov. 
IO, 1708, J. Moult. 


B 2 II. Brevis 
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Received November 9, 1769. 


II. Brevis Narratio de Structura et Effectu 
Speculorum cauſticorum parabolicorum a 
defuncto Dno Hoeſen Dreſdae elabora- 
torum, quae nunc d Dno Ehrard, /ub Arce 
Dreſdenſi habitante, poſſidentur. Auclore 
Duo Wolfe, M. D. 


Read Jan. 


R BIS vel rectius ſegmentum para- 
12, 1769. 


bolicum concavum ex pluribus aſſe- 
ribus ſolidioris ligni compoſitum, et in convexa parte 
baculis tam a vertice divergentibus, quam tranſverſis 
probe colligatum et firmatum, obductum eſt in con- 
cava parte laminis aurichalceis, quarum craflities -. 
circiter pollicis, longitudo pedum quatuor cum dimi- 
dio, latitudo vero pedum duorum cum dimidio. He 
laminæ tanto ſtudio inter ſe ſunt conferruminatæ, ut 
linea jungens duas tales laminas vix appareat : ſplen- 
dore vero tali pollent, qualis ſumma cum cura 

liendo conciliari aurichalco poteſt. Suſpenditur et 
movetur tale ſpeculum inter duo brachia ſemicirculi 
lignei, mobilis circa axim ligneum verticalem, in- 
ſiſtentem pedibus tribus, eorumque rotulis. Pondus 
pro ratione magnitudinis valde exiguum, ut unica 
manu in omnem ſitum facile dirigi poffit. Ante- 
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riorem ſpeculi partem ſubtendit arcus ferreus & polli- 
cem craſſus, verſus medium, hoc eſt in ipſo loco foci 
uſtorii, in annulum efformatus, qui annulus ex 
utraque parte furcam ferream gerit, quibus vaſculum 
ferreum corpus examinandum continens imponitur. 
Poſſidet Da Erhard ſex talia ſpecula, quorum qua- 


tuor magis perfecta ſequentes habent dimenſiones. 


Diameter ſeu Profunditas Diſtantia foci 
Num. Perimeter. Ordinata. ſeu Abſciſſa. a vertice. 


Ped. Pollic. Ped, Poll. Ped. Poll. Ped. Poll. 
/ Yo OT 


2. * 8 = 
3. 16 4 3 6 10 1 10 
4. $a 4 2 1 3 


Pes Dreſdenſis ad Londinenſem fere ut 13: 14. 
Primum ſpeculum pro faciliori tranſportatione in 


duas partes diviſum eſt. Curvaturam horum ſpecu- 


lorum ſatis exactam eſſe, patet ex eo, quod diameter 
foci priorum quatuor dimidium pollicem non excedat. 
Utinam color et politura ſpeculorum metallicorum 
1s conciliari poſſet! Effectus horum, urendo, calci- 
nando, fundendo, vitrificando, multum ſuperat quod- 
cunque de hujus generis experimentis innotuit. Du- 
riſſimi lapides vix pauca ſecunda temporis reſiſtunt: 
metalla cito perforantur: vegetabilia nictu oculi com- 
buruntur in cinerem et vitrum, æque ac oſſa anima- 
lium in calcem et vitrum. 

Lubet hic referre pauca experimenta a Doe Des 
Hoffman, nuper inſtituta, cum ſpeculo quod tertium 
in ordine. 

1. Minera argenti nativi in lapide talcoſo viridi, 
fundebatur tempore unius ſecundi, abſque ullo fumo. 


6 Poſt 


1 


Poſt unius minuti primi fuſionem inveniebantur per- 


* N 
— _—_— 
8 OS ” FY . * Ly 
8 8 2 bY "a 8 rd 
X EP - : * a 


"Y 'y 8 Y 
FY 8 4 
8 A gp be 4 - * 


K wth . 


multa argent! granula lapidt in vitrum nigrum mutato 4 
8 43 
adhærentia. 3 
2. Minera cupri pytiticoſa Salfendenſis cum mala- b 
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chite interſperſo fluebat, uti præcedens, in momento: 
et tribus ſecundis vix elapſis, guttz rubræ depluebant, 
quæ frigefactæ cuprum fragile erant ; laps vero nunc 
erat vitrum ex rubro nigrum. 

3. Minera ſtanni polyedra Altenburgenſis in mo- a 
mento fluens, poſt unius minuti fuſionem, invenie- | 
batur multa ſtanni grana dimiſifſe ; ipſe vero lapis ; 
quarzoſus in vitrum nigrum mutatus erat. 

4. Galena plumbi teſſulis majoribus in nictu oculi | 
fundebatur cum fumo denſo, et poſt tria ſecunda | 
temporis plumbum bonum malleabile depluebat. 

5. Hamatites niger ſtriatus quarto temporis ſe- 
cundo incipiebat fundi, fine omni fumo, et poſt duo 
minuta prima ablato, perfecti ferri aliquid ad- 
hærere cernebatur. 


6. Aſbeſtus Hungaricus tempore trium ſecundo- 
rum in vitrum abibat ex flavo viride. 

7. Glacies Mariæ Eiſlebenſis in momento calcina- 
batur; poſt 4 vel 5 minuta prima in loco foci per- 
11 5 ſorabatur, atque in vitrum ex viridi flavum verteba- 
tur, ſimile illi quod ex aſbeſto provenit. 

8. Schiſtus vulgaris niger tegularis tempore duorum 
ö ſecundorum abibat in vitrum nigrum. 

9. Marmor nigrum in loco, quem focus attingebat, 
tempore aliquot ſecundorum calcinabatur, et poſt 
1 unum minutum primum hinc inde fundi inci- 
11 piebat. = | 
125 10. Fruſtum lapidis ſabuloſi martialis tempore tri- 
1 50 um ſecundorum in vitrum nigrum fundebatur. 
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11. Nummus aureus Hiſpanicus (a piſtole) funde- 
batur intra duo ſecunda, fuſus niger apparebat. 

12, Florenus Saxonicus (half a crown) in mo- 
mento fundi incipiebat, et intra tria ſecunda jam per- 
weep erat. 

- Clavus ferreus ex rota, tempore trium ſecun- 
23 fluebat, et tempore quinque jam tres ferri 
guttæ piſi majoris magnitudine confluxerant in unam, 
inſimulque vitri viridis parum productum erat. 

14. Si ignis cum flamma intra focum et ſpeculum 
ponatur, tempore nocturno obſcuro, magna circum- 
jacens plaga ita illuminatur, ut etiam in horologio 
turris diſtantis numerus horam indicans diſcernatur. 

15. Si ignis prunarum bene accenſarum ponatur 
directe ante ſpeculum, licet notabili diſtantia, calor 
in foco ſatis intenſus percipitur, ut etiam candela ac- 
cendi, vel ali res inflammabiles comburi poſſint. 

16, Si vero prunæ accenſe in ipſo foco po- 
nantur, et radit inde egreſſi a ſpeculo reflexi ab alio 
ſpeculo in diſtantia ſatis notabili excipiantur, poterunt 
res inflammabiles in hujus ſecundi ſpeculi foco poſitæ 
accendi. 

17. Experimenta duo ultima non ſolum ſucce- 
dunt cum ipſis prunis accenſis, ſed etiam, cum 
tornace fortiter calefacto, in foco ſpeculi poſito, 
vel juxta experimentum 15" ante eundem, diſtan- 
tiis nempe probe ſelectis. | 

18. In camera obſcura imagines objectorum ab his 
ſpeculis reflex diſtincte et cum propriis coloribus re- 
præſentantur. Præterea cum microlcopio ſolari hæc 
ſpecula utiliter combinari poſſunt. 

19. 81 duo ſpecula in notabili diſtantia, uti 50 
paſſuum, directe ſibi invicem opponantur, et in 

ſoco 
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foco unius verba quædam voce admodum depreſſa 
proferantur, vel horologium minus marſupiale ibi 
ponatur, poterunt iſta verba vel horologi vibra- 


tiones in foco alterius ſpeculi diſtincte audiri. 


Qu. Specula Archimedea erantne diverſa ab his? 
Certe parabola, cujus parameter bis mille pedum, non 
difficulter deſcribitur. Forte etiam radu a tali ſpeculo 
reflexi, poſt focum a lente excipi, et ſitu parallelo ad 
omnem diſtantiam mitti poſſent, habita nempe ra- 
tione fuſibilitatis vitri. 


Sept. 23 1768. 


— — — — 
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Received December 8, 1768. 


III. An extraordinary Caſe of three Pins 
ſwallowed by a Girl, and diſcharged at 
her Shoulder. In a Letter to Frank Ni- 


cholls, M. D. F. R. S. from Dr. Lyons, 
of Glouceſter, 


To Charles Morton, M. D. Sec. R. S. 


| Epſom, Nov. 25, 1768. 
DEAR SIR, = 
Read January 26, 3}, NCLOSED I ſend you a moſt ex- 
„ traordinary caſe, which is tranſmitted 
to me by Dr. Lyſons, a gentleman of great learning 
and credit, and phyſician to the Glouceſter hoſpital. 
It ſeems to be exactly drawn, and the Doctor's ve- 
racity may be depended on. I think it well worth 
preſerving in the Memoirs of the Society; and be- 
lieve that the Council will have the ſame opinion of 
it as, 

SIR, 


Vour very humble ſervant, 


Fran. Nicholls. 


Vor. LIX. C -S18, 


[ xo ] 
SIR, 


1 PO N my mentioning the caſe of a girl who 
{ſwallowed three pins, which were afterwards 
diſcharged at her ſhoulder, you thought it might be 
proper for the Philoſophical Tranſactions, and deſired 
me to ſend it you. I have drawn it from notes taken 
during my attendance upon her, with as much aceu- 
racy as poſſible, and it is as follows. 

Eleanor Kaylock, a robuſt, ſtrong girl, aged twenty- 
two, was admitted a patient in the Glouceſter 
infirmary, May 29, 1766, for a pain in her fide pro- 
ceeding from pins ſwallowed three quarters of a year 
before. The occaſion of the accident was thus. 
Being employed in the buſineſs of a kitchen, as ſhe 
was ſcumming the pot (her mouth being open, and 
three pins in it), ſhe received a quantity of the vapour, 
which obliged her to ſwallow, and the pins at the 
fame time paſſed into the &/ophagus, where they re- 
mained for eight weeks, notwithitandipg various me- 
thods were uſed for their removal ; but they were at 
tft forced down by the whalebone inſtrument uſed 
by ſurgeons for that purpoſe. 

Whilſt the pins were in her throat, the == be- 
came inflamed, and ſwoln, which occaſioned an 
hoarſeneſs, attended with great pain, and difficulty 
of breathing: being alſo capable of receiving but very 
little nouriſhment, and that liquids, ſhe was reduced 
to ſo weak a ſtate as not to be able to get out of her 
bed. After the pins were removed ſhe could ſwallow 
folids, and recovered ſtrength ſufficient to go out 
again to ſervice in her former employment. She 
was hired as an under-ſervant in a gentleman's kit- 

chen, 
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chen, but was ſoon obliged to quit her place, and 
apply for relief, any extraordinary motion aggravating 
ber complaints, and occaſioning violent convulſions, 
from which ſhe did not recover for eight or nine 
hours. When ſhe came to the infirmary, ſhe ap- 
peared full of fleth, of a ruddy complexion, and 
in perfect health, excepting the following com- 
plaints. 

She had a pain in her right fide, below the 
falſe ribs, which ſhe firſt felt immediately upon 
the removal of the pins from the x/qphagus, and it 
continued to the time of her admiſſion at * hoſpital, 
but was moſt violent when the moved the trunk of 
her body forwards round towards the left, or lifted 
up her right arm. At her admiſſion, and from 
the time of the temoval of the pins, the hoarſeneſs 
ſhe was troubled with ſoon after the pins firſt tuck 
in her throat, continued; ſhe often ſpit up blood, 


and had a violent cough, by which, as well as by la- 


bour, of any exceſs of motion, the pain in her fide 
being greatly aggravated, ſhe was obliged to fit or 
fall down immediately, and could not recover herſelf, 
ſo as to be able to ſtand, in leſs than an hour. In 
theſe paroxyſms ſhe had always a pain in her head, 
was fick at ſtomach, and frequently brought up 
blood. 

Whilſt ſhe was in the infirmary, the violence of 
the pain three times occaſioned convulſion- fits, by 
which the muſculus rectus ſuperior of the right eye 
was ſo violently affected, that, notwithſtanding the 
eye was open, yet the pupil was entirely covered by 
the eye-lid ; and, after one of theſe fits, continued ſo 
for a fortnight. The left eye was allo inverted in the 

C 2 ſame 


( 22 ] 
ſame manner, but the conſtriction was removed in a 
week. When theſe ſpaſmodic affections left her, ſhe 
did not recover her eye- ſight for ſome days, the optic 
nerve being probably oppreſſed ; but the left eye al- 
ways recovered ſooner than the right, being never ſo 
ſtrongly convulſed. None of the other muſcles ap- 
peared to be affected, except in the paroxyſms. 
While the pins were in the eſophagus, the ſurgeon 
was utterly at a loſs where to direct his inſtruments, 
as there was no certain indication where the pins were 
lodged. And the phyſician's practice could be only 
palliative, uſing bleeding, with anodyne and lubri- 
cating medicines, according as the various ſymptoms 
occaſionally required. In this manner things went 
on to the beginning of Auguſt, when a ſmall painful 
tumour, the ſize of a man's thumb, appeared upon 
the right ſhoulder, which diſappeared in the com- 
paſs of a week without coming to ſuppuration. Af- 
terwards ſuch another ſmall tumour appeared upon 
the left ſhoulder, which increaſed, and, by the care 
of Mr. Crump, the attending ſurgeon, was brought 
to ſuppuration, and opened by him, Auguſt 20, when 
a large table ſpoonful of matter was diſcharged. Up- 
on removing the dreſſings, the next day, a larger 
quantity of matter flowed out, and with it iſſued one 
of the pins. Mr. Crump then examined with his 
probe if he could find either of the others, but could 
not; however, the day following, the other two 
pins were alſo diicharged at the ſame wound. Theſe 
pins were all of the ſame length, each meaſuring five 
quarters of an inch. The wound at which theſe pins 
were diſcharged was upon the ſuperior part of the 
ſcapula. After the girl had received her cure, and 
i was 


[13] 

was diſcharged from the infirmary (which hap- 
pened September the fourth), I compared her ſhoul- 
der with Cowper's Anatomical Tables on the Muſ- 
cles; and, as near as I can gueſs, the wound was up- 
on the fleſhy belly of the frapeſius. And yet the 
pain in the patient's fide attended her as long as the 
pins remained in the wound, but left her ſoon after 
they were diſcharged, as did alſo her cough, and 
ſpitting of blood. Being obliged to lead a ſedentary 
life in the infirmary, and to keep herſelf as quiet as 
poſſible, her catamenta left her; but her ſpitting of 
blood could not be attributed to that defect, becauſe 
ſhe was very regular before her admiſſion, and yet 
ſhe had ſpit blood from the time the pins were re- 
moved from the #/ephagus, which was ſome months 
before ſhe came to the infirmary 

It would be matter of conſiderable ſatisfaction, 
could the exact courſe be aſcertained which was 
taken by theſe pins, in their paſſage from the /6- 
phagus to their exit at the left ſhoulder. From the 
cough and ſpitting of blood one ſhould ſuppoſe that 
the lungs were injured by them. From the pain un- 
der the falſe ribs, it may be imagined that the. dia- 
phragm was affected. And yet from their being 
diſcharged at the ſhoulder it may be preſumed, that 
neither of theſe parts were ever wounded ; but that - 
the pins, being forced through the ſubſtance of the 
ſepbagus into the muſcles of the neck and ſhoulder, 
paſſed thence to the part whence they were diſ- 


charged. 


The firſt ſymptom obſervable upon the removal of 
theſe pins from the paſſage of the z/ophagus was; 
that the patient immediately felt a pain in her right 

fide, 
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fide, below the falſe ribs, which was moſt violent 
when ſhe turned the trunk of her body forwards 
round towards the left, or lifted up her right arm. 
Now if the pins, being forced out of the &ſopbagus, 
penetrated the ſerrati, rhombordes, and trapeſius muſ- 
cles on the right ſide, this ſymptom muſt neceſſarily 
happen. For the ſerrati being muſcles of reſpiration, 
and the ſerratus ſuperor poſticus attached to the 
ſecond, third, fourth, fifth, and ſixth ribs; and the 
ferratus inferior poſticus being attached to the tenth, 
eleventh, and the extremity of the twelfth ribs, a 
pain in the ſide will be produced by the conſtant 
efforts of reſpiration. And the office of theſe 
muſcles being to elevate the ribs, and draw down the 
arm, the pain in the fide will be moſt ſenſibly felt 
whenever the right arm is lifted up; becauſe then 
the extremities of theſe muſcles, attached to the ribs, | 
will be moſt tenſe. For although a wound may be | 
given to a muſcle in its moſt fleſhy part, yet the irri- I 
tation occaſioned by it will exert itſelf moſt forcibly 
in that part where there is the greateſt tenſion. | 
The rhombordes muſcle lying upon the ſerratus | 


2 e e ͤ / re — 


ſuperior, and the trapeſius being incumbent upon it, 
and all cloſely connected by the cellular membrane, 
they muſt all be in ſome degree affected by reſpira- 
tion. But the office of the rbomboides and trapeſius | 
muſcles being to draw the arm downwards, and | 
backwards, the pain in the fide would be increaſed | 
whenever the right arm and trunk of the body were 
turned forwards towards the left fide. 
Being thus, as we may ſuppoſe, arrived at the true 
cauſe of the pain in the fide, the cough comes next 
under conſideration, And this will be found to pro- 
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ceed from the ſame cauſe that the cough of a pleu- 
ritic perſon does, only with this difference, that in 
one the pleura and intercoftal muſcles are affected by 
an internal inflammation, by which reſpiration is 
diſturbed ; in the other, the malady ariſes from irri- 
tation cauſed by an extraneous body. The effects 
are the ſame in both; reſpiration being impeded, 
nature endeavours to relieve herſelf by a cough, which 
increaſes the irritation and inflammation of the parts 
obſtructed ; theſe again increaſe the violence of the 
cough: and thus, each being aggravated by the other, 
the lungs are often ſo violently agitated, that a blood- 
veſſel burſts, and thence blood is thrown up from 
the lungs, as was the caſe in the prefent inſtance. 

Whoever conſiders the communication between 
the third pair of nerves, the intercoſtal, the cardiac, 
and the recurrents, together with the other nerves 
dependent upon them, will eaſily perceive the cauſe 
of the violent ſpaſm upon the cyes, the ſickneſs at 
ſtomach, and the genera] convultion, as being all 
primarily dependant upon the irritation given to the 
intercoſtal nerve on the right fide. And it may be 
obſerved, that, although both the motores oculorum 
were affected, yet the right eye was convulſed moſt 
violently. 

From the ſymptoms attending this uncommon 
caſe, it is reaſonable to conclude, that the three pins 
were all of them at the fame time forced from the 
eſophagus into the ſerrati muſcles on the right ſide, 
which immediately communicated an irritation, or 
impulſe, to the intercoſtal nerve, from whence aroſe 
the pain in the (ide, and thence the ſickneſs at ſto- 
mach, and convulſions of the eyes and other parts. 


But 
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Put whatever cauſed the pain in the right fide, upon 
the removal of the pins from the eſophagus, that 
cauſe continued to act until all the three pins were 
diſcharged at the left ſhoulder, for ſo long did the 
pain in the right fide continue. 
The thickneſs of the two ſerrati, the rhombordes, 
and trapeſius muſcles may be thought too great for 
pins five quarters of an inch long to penetrate all of 
them at the ſame time. But if it be obſerved, that 
one of the pins was diſcharged at a time when neither 
of the two others could be telt with the probe, it may 
be ſuppoſed, that one of the three paſſed into the 
rbomboides, and trapeſius, whilſt the two others re- 
mained in the ſerrati, and there continued until the 
firſt was diſcharged at the frapeſius; after which they 
took the ſame courſe, and were diſcharged at the 
ſame outlet. 
Thus might we give a very probable account of 
this extraordinary caſe, had the pins been diſcharged 
at the right ſhoulder, but they were diſcharged at the 
left. By thoſe who think that, the nerves commu- 
nicating with one another, the cauſe and effect pro- 
duced may be on oppoſite ſides of the body, it may 
be ſaid, that the pins might be forced from the ꝶſo- 
phagus into the muſcles of the left fide, notwith- 
ſtanding the pain was felt in the right. This will not 
be generally allowed. Neither can I perceive any 
reaſon why a tumor exactly reſembling that from 
v-hence the pins were afterwards diſcharged at the 
left ſhoulder, ſhould ariſe upon the right, and diſperſe 
without coming to ſuppuration. 
Since I drew out the above account, I have ſeen a 
caſe nearly ſimilar to it, recorded in the Philoſophical 
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Tranſactions, Ne 461. A ſmall needle being lodged 
in a woman's left arm, about ſix inches below the 
ſhoulder, paſſed thence to her right breaſt, whence 
it was extracted many months after it firſt entered the 
body. About a month after the accident, ſhe felt a 
pain above the place where the needle run in, which 
extended up her ſhoulder. It laſted there three or 
four days, and then returned by fits. About 17 
weeks before the needle was extracted, ſhe felt a pain 
at her ſtomach, was ſick, and had reachings to vomit, 
Theſe ſymptoms continued to afflict her (eſpecially in 
the morning), until within two days of the needle be- 
ing extracted, at which time ſhe thought a pin had 
got into her right breaſt. This directed the ſurgeon 
to make an opening there, and he extracted the ſame 
needle that had entered at her arm from the 
where the pricking pain was; after which ſhe had 
never any return of pain in her breaſt, ſtomach, 
ſhoulder, or arm. ? 

If, upon peruſal of this caſe, you think it merits the 
attention of the curious, as corroborating the other, 
your recommendation of it to the Royal Society will 
be eſteemed an honour to, 


SIR, 
Your much obliged, 


humble ſervant 


Glouceſter, Sept. 1, 
1768. 


Dan. Lyſons. 


IV. 4 
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IV. A Letter from the Honourable William 
Hamilton, his Majeſty's Envoy Extraor- 
dinary at Naples, to Mathew Maty, M. D. 
Sec. R. S. containing ſome farther Particulars | 

on Mount Veſuvius, and other Volcanos in f 


the Neighbourhood. 


Villa Angelica, near Mount Veſuvius, | 
October 4, 1768. | 


S1R, | 
Read February 2, I HAVE but very lately received | 
od your laſt obliging letter, of the 5th | 

of July, with the volume of Philoſophical Tran- | 
ſactions. | f 
| I muſt beg of you to expreſs my ſatis faction at the ö 


notice the Royal Society have been pleaſed to take of 
my accounts of the two laſt eruptions of Mount Ve- 
ſuvius. Since I have been at my villa here, I have 
enquired of the inhabitants of the mountain after 
what they had ſeen during the laſt eruption. In my ! 
letter to Lord Morton, I mentioned nothing but what 
came immediately under my own obſervation : but 
as all the peaſants here agree in their account of the 
terrible thunder and lightning, which laſted almoſt 
the whole time of the eruption, upon the mountain 
only; I think it a circumſtance worth attending to. 
Beſides the lightning, which perfectly reſembled the 
common forked lightning, there were many meteors, 
like what are vulgarly called falling ſtars. A pea- 
iant, 
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fant, in my neighbourhood, loſt eight hogs by the 
aſhes falling into the trough with their food : they 
grew giddy, and died in a few hours, The laſt day 
of the eruption, the aſhes, which fell abundantly upon 
the mountain, were as white almoſt as ſnow ; and the 
old people here aſſure me, that is a ſure ſymptom 
of the eruption being at an end. Theſe circum- 
ſtances, being well atteſted, I thought worth re- 
lating, 


It would require many years cloſe application, to 


give a proper and truly philoſophical account of the 
volcanos in the neighbourhood of Naples; but I am 
ſure ſuch a hiſtory might be given, ſupported by de- 
monſtration, as would deſtroy every ſyſtem hitherto 
given upon this ſubject. We have here an opportu- 
nity of ſeeing volcanos in all their ſtates. I have 
been this ſummer in the ifland of Iſchia; it is about 
eighteen miles round, and its whole baſis is lava. The 
great mountain in it, near as high as Veſuvius, for- 
merly called Epomeus, and now San Nicolo, I am con- 
vinced was thrown up by degrees; and I have no 
doubt in my own mind, but that the iſland itſelf roſe 
out of the ſea in the ſame manner as {ome of the 
Azores. I am of the ſame cpinion with reſpect to 
Mount Veſuvius, and all the high grounds near Na- 
ples ; as having not yet ſeen, in any one place, what 
can be called virgin earth. I had the pleaſure of ſee- 
ing a well ſunk, a few days ago, near my villa, which 
is, as you know, at the foot of Veſuvius, and cloſe by 


the ſea-fide. At 25 feet below the level of the ſea 


they came to a ſtratum of lava, and God knows how 
much deeper they might have ſtil] found other lavas. 
The ſoil all round the mountain, which is fo fertile, 
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conſiſts of ſtratas of lavas, aſhes, pumice, and now- 
and-then a thin ſtratum of good earth, which good 
earth is produced by the ſurface mouldering, and the 
rotting of the roots of plants, vines, &c. This is 3 
plainly to be ſeen at Pompeii, where they are now 1 
digging into the ruins of that ancient city ; the houſes 
are covered, about 10 or 15 feet, with pumice and 
fragments of lava, ſome of which weigh three pounds 
(which laſt circumſtance I mention to ſhew, that, in 
a great eruption, Veſuvius has thrown ſtones of this | 
weight fix miles, which is its diſtance from Pompeii, in 
a direct line); upon this ſtratum of pumice, or rapilli, N 
as they call them here, is a ſtratum of excellent mould, 
about two feet thick, on which grow large trees, and | 
excellent grapes. We have then the Solfaterra, which | 
was Certainly a volcano, and has ceaſed emptying, for 
want of metallic particles, and over-abounding with | 
ſulphur. You may trace its lavas into the ſea, We 
have the Lago d'Averno and the Lago d'Agnano, 
both of which were formerly volcanos ; and Aſtroni, 
which ſtill retains its form more than any of theſe. 
Its crater is walled round, and his Sicilian Majeſty 
takes the diverſion of boar-hunting in this volcano; 
and neither his Majeſty, or any one of his Court, ever 
dreamed of its former ſtate. We have then that cu- 
rious mountain, called Montagno Nuovo, near Puzzole, 
which roſe, in one night, out of the Lucrine Lake; 
t is about 150 feet high and three miles round. I do 
not think it more extraordinary, that Mount Veſuvius, 
in many ages, ſhould rife above 2000 feet; when 
this mountain, as is well atteſted, roſe in one night, 
no longer ago than the year 1538. I have a project, 
next ſpring, of paſſing ſome days at Puzzole, and of 
diflectivg 
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diſſecting this mountain, taking its meaſures, and 
making drawings of its ſtratas ; for, I perceive, it is 
compoſed of ſtratas, like Mount Veſuvius, but without 
lavas. As this mountain is ſo undoubtedly formed 
entirely from a plain, I ſhould think my project may 
give light into the formation of many other moun- 
tains, that are at preſent thought to have been ori- 
ginal, and are certainly not fo, if their ſtrata corre- 
ſpond with thoſe of the Montagno Nuovo. I ſhould 
be glad to know whether you think this project ot 
mine will be uſeful ; and, if you do, the reſult of my 
obſervations may be the ſubject of another letter. 

I cannot have a greater pleaſure than to employ my 
leiſure hours in what may be of ſome little uſe to 
mankind ; and my lot has carried me into a country, 
which affords an ample field for obſervation. Upon 
the whole, if I was to eſtabliſh a ſyſtem, it would be, 
that mountains are produced by volcanos, and not volca- 
nos by mountains. 

I fear I have tired you: but the ſubject of vol- 
canos is ſo favourite a one with me, that it has led 
me on I know not how: I ſhall only add, that 
Veſuvius is quiet at preſent, tho very hot at top, where 
there is a depoſition of boiling ſulphur. The lava that 
run in the Foſſa Grande during the laſt eruption, and 
is at leaſt 200 feet thick, is not yet cool; a ſtick, put 
into its crevices, takes fire immediately. On the fides 


of the crevices are fine cryſtalline ſalts : as they are the 


pure ſalts, which exhale from the lava that has no com- 
munication with the interiour of the mountain, 
they may perhaps indicate the compoſition of the 
lava, I have done, Let me only thank you far 
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the kind offers and expreſſions in your letter, and for 
the care you have had in ſetting off my preſent to 
the Muſeum to the beſt advantage ; of which I have 
been told from many quarters, 


I am, 


S IR, 
Your moſt obedient, 


humble ſervant, 


W. Hamilton. 


V. A Letter 


La] 


| Received January 9, 1769. 


V. A Letter to Di. William Watſon, F. R. S. 
from the Hon. Daines Barrington, F. R. S. 
on the Trees which are ſuppoſed to be indi- 


genous in Great Britain. 


January 2, I769, 
DEAR SIR, 


Read Feb. g and 16, 


1769. 


IN CE you ſent me the ſpeci- 


men of ſuppoſed cheſnut, which 
was taken from the old hall of Clifford's Inn, I have 


been at ſome pains to examine into the authorities for 
the prevailing notion, with regard to this being an in- 
digenous tree; as alſo with relation to ſome others, 
which are generally conceived to be of the native 
growth of Great Britain. | 

But, before I enter into other particulars, I ſhall 
venture to lay down {ome general rules, from which 
it may be decided, whether a tree is indigenous or 
not, in any country. 

1. They muſt grow in large maſſes, and cover con- 
fiderable tracts of ground; nor muſt ſuch woods end 
abruptly, by a ſudden change to other trees, except 
the ſituation and ſtrata become totally different. 


2. If the tree grows kindly in copſes, and ſhoots 
from the ſtool, it muſt for ever continue in ſuch à 


wood, 


[ 24 ] 


wood, unleſs grubbed up with the greateſt care; nor 
is it then eaſily extirpated. 

3. The ſeed of ſuch tree muſt ripen kindly : na- 
ture never plants but where a ſucceſſion may be eaſily 
continued, and in the greateſt profuſion. 

Laſtly; Many places in every country muſt receive 
their appellation from indigenous trees which grow 
there; as no circumſtance is more ſtriking, when a 
tract of ground is to be deſcribed or diſtinguiſhed : 
hence ſo many towns, villages, and farms are named 
from the oak and aſh, which are the moſt common 
trees of Great Britain, 

When the inſtances of this are ſingular, it will 
prove directly the contrary ; as J hope to ſhew ſoon 
with regard to the cheſnut and the box, 

Having ventured to premiſe theſe general rules, by 
which it may be determined, whether a tree hath been 
planted by the hand of nature or not ; I ſhall now 
begin, by conſidering the proofs which are commonly 
relied upon, with regard to the Spaniſh, or ſweet, 
cheſnuts being indigenous in Great Britain, 

And, firſt, the very name of Spaniſh ſeems moſt 
ſtrongly to indicate the country from which it was 
originally introduced here, as much as if a particular 
ſpecies of oak was known in Spain by the name of the 
Engliſh oak. 

There may be ſome doubts, perhaps, whether this 
tree is really a native of any part of Europe, as Pliny 
informs us, cheſnuts were brought from Sardis to 
Italy, and that they were improved in taſte by Ti- 
berius, who took particular delight in cultivating them“. 


* Pliny, lib. XV. cap. xxiii, 


I have 
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1 have alſo been informed by you, that in Spain the 
cheſnut trees, deſtined to produce the beſt fruit, are 
engrafted upon the wild cheſnut, and that the 
French call the common ſort chataignier, and the im- 
proved one naronier. | 

Though ſo much hath been faid of late, with re- 
gard to the excellence of this wood for building, I 
cannot, upon inquiry, find that it is greatly prized for 
this purpoſe either in Spain, Italy, or the South of 
France ; but is chiefly valued for the fruit, which 
forms a conſiderable article of food for the inhabit- 
ants, as well as of exportation. 

1 likewiſe cannot hear that this tree is to be found 
in any confiderahle maſſes, till the traveller is at leaſt 
two hundred miles to the ſouth of Paris. 

With us the nuts by no means ripen kindly, though 
I have ſometimes eaten them very good from Engliſh 
trees. | 

In Scotland, neither the walnut nor cheſnut pro- 
duce good fruit, though there are ſome very fine and 
promiſing timber trees, of the latter kind, at the Earl 
of Bredalbane's, in the Highlands. 

All theſe circumſtances ſeem to afford a ſtrong in- 
ference, that the Spaniſh cheſnut cannot be a native 
of Great Britain; but I muſt now confider the proofs 
which are generally adduced to the contrary. 

Mr. Miller (in his Gardener's Dictionary) hath en- 
deavoured to prove, that the Spaniſh cheſnut grew in 
great profuſion to the northward of London, by a 
citation from Fitz-Stevens, which only implies, that 
there were large foreſts in the neighbourhood of the 
metropolis, without either the cheſnut, or any other 
tree, being ſpecified. © Proxime patet foreſta ingens, 

Vo. LIX. | E « ſaltus 
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« ſaltus numeroſi, ferarum latebræ, cervorum, dama- 
c rum, aprorum, et taurorum ſylveſtrium.“ 
Mr. Miller alſo mentions, that ſome ſtumps of de- 
cayed cheſnuts have been ſeen not far from the me- 
tropolis; he does not, however, particularize the ſpot, 


and it ſhould ſeem therefore, that he had received this 
information from others. 


Moſt antiquaries ſuppoſe, that Old London was 
chiefly built with this kind of timber from theſe fo- 
reſts ; there is not the leaſt appearance, however, of 
any ſuch tree at preſent within twenty miles of Lon- 
don, which may not be accounted for, as being of 
infinitely a more modern introduction than the time 
of Henry the Second, when Fitz-Stevens wrote. 

I remember the having once been preſent myſelf, 
when a wager on this head was won ; it being ſup- 
poſed that a ſmall ſpecimen of a beam, from a ver 
ancient houſe in Chancery-lane, was of this wood; 
which turned out to be nothing but common oak. 

When you, therefore, lately put into my hands an- 
other ſuch ſpecimen of ſuppoſed cheſnut, from the old 
hall of Clifford's Inn, I knew it immediately to be 
only the common oak. 

As I had, however, at that time, an opportunity of 
proving this to a demonſtration, by ſending into the 
country for part of an oaken beam from a very an- 
cient ſtable, and alſo a piece of Spaniſh cheſaut, which 
grew near; I ſhall, for your further ſatisfaction, ſend 
three {pecimens, which you will compare where the 


wood hath been cut tranſverſly, and where they are 
marked with ink at top and bottom. 


The large irregular piece, marked Cl., is the ſup- 
poſed cheſnut from Clifford's Inn. 


The 
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The ſpecimen, marked O, is from an oaken beam 
of an ancient ſtable. | | 


The ſpecimen, marked C, is from a Spaniſh 
cheſnut, 

I think it muſt immediately appear to any one, on 
inſpection, that the ſpecimens Ci. and O agree in the 
grain and texture of the wood, and that ſpecimen C 
1s evidently of a different kind. 

Upon weighing alſo the ſpecimens C and O, which 
are exactly of the ſame ſize, the oak turned out to be 
heavier than the cheſnut, by one fourth. 

With regard to this latter difference between the 
two woods, it may be proper to inform you, that the 
ſpecimen of cheſnut was taken from a young tree ; 
the grain of the oak muſt have therefore been cloſer 
than that of the cheſnut ; but, on the other hand, it 

muſt be recollected, that there muſt have been a very 
_ conſiderable evaporation from the oaken beam during 
a long courſe of years. 

Dr. Ducarel, in his Anglo-Norman Antiquities *, 
hath inſerted a note of ſome length, to prove, that Old 
London was not only built with cheſnut timber, but 
that there till continues a large tract of cheſnut 
woods near Sittingbourn in Kent, which he conceives 
to be a full demonſtration, that this tree is indigenous 
in England. 

I had no ſooner read this account, than I deter- 
mined to examine theſe woods myſelf, as well as 
what trees might be found in their neighbourhood. 

The reſult of a very minute inſpection of them is, 
that I found thoſe parts which confiſt of Spaniſh 
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cheſnut to be planted in beds or rows, about five 

10.10 yards diſtant from each other; nor are there any 

4 ſcattering trees to introduce them, which is what muſt 
be expected near woods of natural growth. 

I ſhall now proceed to anſwer Dr. Ducarel's other 

arguments, with regard to the Spaniſh cheſnut's be- 
ing an indigenous tree in this country. 

He firſt mentions a grant Decimæ Caſtancarum in 
Deng, which he ſuppoſes to mean the foreſt of 
Dean. | 

| Upon looking into Spelman's Index Villaris, I find 
no leſs than two-and-twenty towns and villages which 
bear the name of Dean. Why, therefore, it ſhould * 
mean the Foreſt, rather than any of theſe places, is 
not ſo obvious; eſpecially when, conſidering the vaſt 
tract of ground included within this foreſt, the grant 
muſt have been of ſo very extenſive a nature. 

Suppoſing it to be the tithe Caſtanearum in an par- 

4. ticular pariſh, it will amount to no more than a grant 
| of the tithe of walnuts would do, which we know to 
: 4 be a tree originally of foreign growth. 
1 The fruit of a ſmall number either of walnuts or 
cheſnuts is very valuable, if near a conſiderable town. 
4.00 I have been informed, that a grove, not exceeding an 
. acre, of the latter, at Beachworth Caſtle in Surrey, hath 
| ſometimes produced upwards of ten pounds, at the 
London market, when the ſeaſon happened to be fa- 
vourable, and the nuts ripened kindly. 
I ſhould ſuppoſe that this grove of cheſnuts, from 
their ſize, may be about two hundred years growth; 
and they already begin to decay very much at the 
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If it be ſtill contended, however, that this grant cf 
tithe includes the whole foreſt of Dean, I have been 
in almoſt every part of it, and can take upon mylelf 
to ſay, that there are not the leaſt veſtiges of any ſuch 
tree at preſent. 

Dr. Ducarel next relies upon a manor in the 
neighbourhood of Sittingbourne being called Chaſte- 
nye or Caſtenye, from the circumſtance of its being 
ſuppoſed to be amongſt cheſnut woods. 

This, however, is a ſingle inſtance of ſuch a name 
to any place in England; and therefore the cheſnuts 
being indigencus can be no more inferred from it, 
than that box naturally grows in this country, from 
the name of Box-hill, in Surrey. 

Now we happen to know that this hill was fo 
called from an Earl of Arundel's having introduced 
this tree there, in the time of James or Charles the 
Firſt *; and, from many circumſtances, I ſhould ſup- 
pole that the cheſnut plantations near Sittingbourne 
are not of a much more ancient date. 

Dr. Ducarel then mentions two very fine cheſnut- 
trees, which grow at Hagley in Worceſterſhire ; this, 
however, only proves, that the owner of that eſtate, 
ſome time ago, might think it worth while to plant 
them either for their beauty or their fruit. 


* © This place (viz. Box-hill) was firſt planted by that fa- 
% mous antiquary (the Earl of Arundel), with box wood, de- 
„ figning to have built a houſe there; but want of water made 
„ him alter his reſolution, and build one at Albury, hard by; 
* now belonging to the Earl of Aylesford.” Journey through 
England, vol. I. printed in 1722. 


See allo the Article Box-HiLL, in an Account of the Environs 
of London, printed for Dodfley. | 
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The oldeſt tree we have any account of, perhaps 
in Europe, is a Spaniſh cheſnut which grows in a 
court at Tortworth in Glouceſterſhire : it is ſuppoſed 
by Evelyn and Bradley to have been planted in the 


time of King John, from mention of it in deeds of 


that antiquity. 

I have, however, procured more accurate informa- 
tion from Lord Ducie, to whom this tree belongs; and 
find that the notion of its great age reſts merely upon 
a very uncertain tradition. 

But although we ſhould ſuppoſe it to have been 
planted in the time of King John, it affords no 
ſtronger argument of the tree's being indigenous, 
than thoſe mentioned by Dr. Ducarel to grow at 
Hagley; eſpecially as there are no ſtraggling cheſ- 
nuts to be found in the neighbourhood of either of 
theſe places. 

In further proof that the cheſnut formerly grew in 
this country, we are told, that the roof of Weſtminſter- 
hall, Boſton church in Lincolnſhire, and many others, 
conſiſt of this wood ; not becauſe any one hath found 
it to be ſo upon examination, but becauſe there are 
no cobwebs upon ſuch roots. 

Sometimes alſo, to account for ſpiders not harbour- 
ing in them, it is ſuppoſed that the timber is not 
Engliſh, but Iriſh oak ; in ſhort, recourſe is had to 
any extraordinary and uncommon material, to ſolve 
the ſingularity of there being no cobwebs on theſe 
roofs. TO 

Having examined ſeveral ancient cielings with re- 
gard to this circumſtance, I take the cauſe of the 


ipiders not reſorting to many of them to be the fol- 
lowing: 
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This inſect is known to ſubſiſt chiefly on the 
ſmall flies which he ſurprizes in his nets; the conſe- 
quence is, that he will no more be at the trouble of 
ſpreading his web where flies cannot be expected, 

than a fowler will lay his nets in a place where chere 
F is no reſort of birds. 

= It is believed that few of the fly tribe are found at 
L any great height from the ground, as they may be 


1 ſuppoſed to prey upon ſtill ſmaller microſcopical in- 
ſets, which would be the ſport of the winds at any 


conſiderable elevation. They are not therefore form- 
ed by nature for a high flight. 
If one may be allowed alſo to argue from 
p what is obſerved with regard to the ſmalleſt birds; 
: neither the European wren nor the American hum- 
ming-bird are ever ſeen upon any thing higher than 
a ſhrub. 

Beſides this, no*fly is ſcarcely ever to be found but 
where there is a good deal of light and ſun-ſbine ; 
conſequently a wide wooden roof (be it of what ma- 
terial it may) is the moſt improper place that the ſpi- 
der can lay his ſnares in. 

If ſuch roof therefore is dark, though it is at the 
ſame time very low, no flies will haunt Wt; er 
proof of which I may refer you to the cloiſters at 

Lincoln, or any gloomy cellar, though it may be 
above ground, and have windows which give it a Cer- © 
tain degree of light. 

Hence alto ſpiders webs are more common on 
waitewath than on wainſcot, eſpecially if it be painted 
of a dark colour. 

Having dwelt thus long upon the point of the 


Spaniſh Chefaut's being indigenous or not, I ſhall 
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now trouble you with ſome obſervations relative to 
the Pine commonly called the Scotch Fir, which 
certainly is not to be found in any part of England at 
preſent, except where the plantation appears moſt 
evidently to be of modern date. 

Cæſar, indeed, informs us, that no fort of fir was 
to be ſeen in this country at the time of his in- 
vaſion. 

It is well known that he made no very far ad- 
vanced marches ; and his obſervations are, perhaps, 
more to be depended upon with regard to military 
operations, than what might rather engage the atten- 
tion of a botaniſt. 

There are, however, ſo many well-atteſted facts, 
both by Camden and others “, of firs being found at 
a very conſiderable depth under the ſurface of the 
ground, that one cannot with-hold one's aſſent to 
them, extraordinary as it may appear at preſent, 
when throughout England we have no ſuch trees, 
which afford the leaſt grounds to contend that they 
are of indigenous growth. 

It theſe indiſputable facts could want the addition 
of my poor teſtimony, I happened to ſee near Loch 
Rannoch, and in other parts of the Highlands of Scot- 
land, ſubterraneous firs, which had been lately dug 
out, 

I procured a labourer to chip off ſome parts of 
theſe trees, which ſmelt moſt ſtrongly refinous ; there 
could be no doubt therefore, from this circumſtance, 
but that they were firs, as well as from the grain of 


* See Camden in Lancaſhire, and Phil. Tranſ. Ne 67, where 
ſuch ſubterraneous firs are ſaid to be found in great quantities in 
the iſland of Axholm in Lincolnſhire, 
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the wood : the poor people in thoſe parts uſe ſmall 
pieces of them for candles, 

There were, however, no fir woods near any of 
thoſe places, in the Highlands, where I happened to 
ſee theſe ſubterraneous trees; and, indeed, the indi- 
genous ones are by no means ſo coinmon as is ge- 
nerally apprehended. 

Though what I have laſt mentioned may, perhaps, 
make many imagine, that the timber found under 
ground muſt have been ſome other tree, which (till 
continues to grow in the neighbourhood ; yet I think 
there may be two cauſes aſſigned, why theſe bog-firs 
may be found in places where there is no ſuch tree 
at preſent. 

The firſt is, that no pine or fir ever ſhoots from 
the ſtool; and the ſecond, that, being a reſinous 
wood, it is very eaſily ſet on fire by lightning, after a 
dry ſummer; and thus whole tracts of them may be 
deſtroyed without their revegetating. 

I was, indeed, informed by an old man at Ranoch- 
Bridge, that his grandfather uſed to mention a tradi- 
tion of the fir wood in that neighbourhood having 
continued burning for a conſiderable time, and that 
the Iriſh came over to ſee the conflagration. 

A wood of this kind is ſtill growing near the 
weſtern end of Loch Ranoch, but it is ſeven or eight 
miles from the place where I ſaw the ſubterraneous 
trees, near Which there was ſcarcely any other wood 
but birch, 

There ſcems to be little doubt, therefore, that the 
fir was formerly an indigenous tree in the northern 


parts of England ; nor does this contradict any of the 
Vol. LIX. F rules 
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rules which I have ventured to lay down, as they 
have been found in great maſſes under ground, and 
their not continuing to grow in the fame ſpot or 
neighbourhood hath been endeavoured to be account- 
ed tor, 

As I travel a good deal during the ſummer, and 
attend to matters of this fort, I ſhall now venture to 
mention ſome other trees, which do not ſeem to be 
indigenous, though they are commonly conceived to 
be ſo, as well as by ſome great botaniſts, who have 
treated of Engliſh plants and trees. 

I cannot think that the elm, which we ſee every 
where, is indigenous. My reaſons are, that I have never 
ſeen it out of a hedge-row, avenue, or clump, though 
it is a tree which ſhoots vigorouſly from the ſtool : I 
have likewiſe never obſerved any ſeeds on this tree, 
though you have lately informed me, that they ſtand 
on very ſhort footſtalks, and that the bloſſom in the 
ſpring 1s of a pale red. 

Upon looking into Mr. Miller's Dictionary, I find 
he likewiſe aſſerts that this tree bears feed ; but at the 
ſame time mentions its being difficult, if not im- 
praQticable, - to ſupply the nurſeries from it; which 
ſhews that it ſcarcely ever comes to maturity 1n this 
climate, 

The Wych (or broad-leaved) elm, however, is cer- 
tainly of natural growth in this country ; though it is 
more common in Scotland, and the northern parts of 
England, than in the ſouthern counties. 

For the ſame reaſons, I cannot allow the lime to be 


indigenous, though in ſome years the ſeed becomes 
mature. 


The 
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The greater part of the limes, which we now ſee 
in every part of England, have been planted fince the 
time of Charles the Second, and were introduced by 
a French gardener, whoſe name was Le Notre, at the 
ſame time with the horſe-cheſnut. 

There are, however, at More-Park in Hertford- 
ſhire, fix or ſeven of theſe trees, which appear to be 
the growth of ſome centuries ; fo ſmall a number, as 
well as two or three limes of great antiquity on the 
banks of the river Neath in Glamorganſhire, only 
prove, that they were planted by ſome gentleman, 
either for variety, or perhaps for the fragrancy of the 
flower. I ſhould indeed rather ſuppoſe, tnat we owe 
moſt of the foreign trees which may have been intro- 
duced into England ſome centuries ago, to the alien 
abbots and priors, who, on ſpecial occaſions, ſome- 
times viſited their benefices in this country. 

The greater Maple (or Sycamore, as it is improperly 
called) is certainly a toreign tree, though very com- 
mon in Scotland, the northern counties of England, 
and ſome parts of Wales. | 

I never ſaw the tree but in a hedge-row, ave- 
nue, or clump; it muſt be admitted, however, 
that its ſeed comes to its full perfection in almoſt 
every year. 

I have already mentioned a reaſon for the box not 
being conſidered as indigenous ; to which I muſt now 
add, that no ſuch place as Box-hill is to be found in 
Saxton's maps, which were completed in the reign 
of Queen Elizabeth ; nor is it taken notice of by Ge- 
rard, in his Article Box, who botanized ſo much in 
the neighbourhood of London. 
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We ſhould, indeed, find great profuſion of this 
ſhrub in Berk(hire, as Aſſer Menevenſis hath derived 
the name of that county from the word Berroc : I 
could never either ſee, or hear of, box in any part of 
it, except where it had been uſed in a parterre, to ſe- 
parate the beds of flowers, 

I have likewiſe looked into Benſon's Saxon Voca- 
bulary, nor can I find any ſuch word as Berroc. 
Mr. Lye's new Saxon Dictionary turniſhes alſo no 
ſuch Article; on the contrary, he derives Bapocpcine 
a quadam nuda quercu in foreſta de Vinderoupe ad 
quam ſolebant provinciales convenire. He cites for 
this Joh. Bromton 801. 

I ſhall now mention ſome trees and ſhrubs, which 
I have doubts whether they are natives of Great-Bri- 
tain or not, though they are fo conſidered by the Bo- 
taniſts ; I cannot pretend, however, to be ſo poſitive 
as in ſome of the former articles, 

I never ſaw the Yew where it grew in large 
maſſes, or appeared to have been ſown by the hand of 
nature. The moſt conſiderable numbers which 1 
have happened to meet with are on ſome of the 


Surrey hills: theſe, however, ſcarcely in any inſtance, 


cover more than an acre of gronnd. 
If I ſhould be right in ſuppoſing that this tree is of 
foreign growth, it may then be, perhaps, contended, 


that we have no ever-green tree or ſhrub which is in- 


digenous, except the Holly, the Juniper, and the Ivy, 

Every church-yard, indeed, proves that this tree 
hath been for many centuries introduced into Eng- 
land; it ſeems, however, very extraordinary that we 
ſhould have no account when, or for what purpoſe, 


this 
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this ſo oy general a practice hath fo long prevailed 
with u 


As far as I can be informed, after very dili- 
gent inquiries, it is peculiar to England and I 
never {ſaw but one yew-tree in a Scotch church- 
yard ; which was of ſo extraordinary a ſize, that 
you will forgive me, I am ſure, for mentioning it, 
though it hath no relation to the main purpoſe of my 
letter. 

It continues to vegetate at preſent in the church- 
yard of Glen-Lyon, a valley that takes its name from 
a river which runs through it, and empties itſelf into 
the Tay not far eaſtward from Taymouth, a moſt ca- 
pital and pictureſque ſeat of the Earl of Bredal- 


bane's. 

I meaſured the circumference of this yew twice, 
and therefore cannot be miſtaken, when I in- 
form you that it amounted to fifty-two feet. No- 


thing ſcarcely now remains but the outward bark, 
which hath been ſeparated by the centre of the 


tree's decaying within theſe twenty years, What 


ſtill appears, however, is thirty- four feet in circum- 
ference. 

This, therefore, is, perhaps, the largeſt tree we 
have any account of; as the great cheſnut at Tort- 
worth, in Glouceſterſhire, was only 51 feet in cir- 
cumference, when meaſured very accurately forty 


years ago by Greening, the father of the preſent gar- 
dener of that name. 


To the catalogue of doubtful trees, 1 muſt alſo add 


the Abele, or White Poplar, having never ſeen 
't growing according to the rules which I have 
0 ventured 


[ 38 ] 
ventured to lay down with regard to indigenous 
trees *. 
I have likewiſe my ſuſpicions with regard to the 
Privet and Spindle tree; but theſe I muſt ſubmit to 
| your more accurate obſervations ; and am, 


Dear Sir, 
Your moſt faithful 


humble ſervant, 


Daines Barrington, 


*I believe it hath hitherto eſcaped the botaniſts, that it is only 


4 in the laſt ſhoots of this tree, that the gloſſy and ſtriking white is 
J # to be ſeen on the reverſe of the leaf. 
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VI. An Account of a Caſe in which the upper 
Head of the Os Humeri was ſaued off, a 
large Portion of the bone afterwards ex- 
foliated, and yet the entire Motion of the 
Limb was preſerved. By Mr. White, 
Surgeon, at Mancheſter. Communicated 


by Mr. Watſon, F. R. S. 


Read February q, DMUND POLLIT, of 
; 1709- Sterling, near Cockey Moor, in 
this county, aged 16, of a ſcrophulous habit of body, 
was admitted into the Mancheſter infirmary, April 
6, 1768. The account I received with him was, 
that he had been ſuddenly ſeized, about a fortnight 
before, with a violent inflammation in his left ſhoul- 
der, which threatened a mortification, but at laſt 
terminated in a large abſceſs, which was opened with 
a lancet a few days before his admiſſion. The ori- 
fice was ſituated near the axilla, upon the lower edge 
of the pectoralis major; and through it, I could di- 
ſtinctly feel the head of the os humeri totally diveſted 
of its burſal ligament. The matter, which was very 
offenſive, and in great quantity, had made its way 
down to the middle of the humerus, and had likewiſe 
burſt out at another orifice juſt below the proceſſus 
acromion; through which the head of the os humer: 


might eaſily be ſeen. The whole arm and hand were 
ſwelled 
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{ſwelled to twice their natural ſize, and were entirely 
uſeleſs to him ; he ſuffered much pain, and the ab- 
ſorption of the matter had brought on hectic ſym- 
ptoms, ſuch as, night- ſweats, dzarrhea, quick pulſe, 
and loſs of appetite, which had extremely emaciated 
him, 

Under theſe very dangerous circumſtances, there 
ſeemed no reſource but from an operation. The 
common one in theſe caſes, that of taking off the arm 
at the articulation with the ſcapula, appeared dreadful 
both in the firſt inſtance and in its conſequences. I 
therefore propoſed the following operation, from 
which I expected many advantages; and performed 
it on the 14th of the ſame month. 

I began my inciſion at that orifice which was ſi- 
tuated juſt below the proceſſus acromion, and carried it 
down to the middle of the humerus, by which all the 
ſubjacent bone was brought into view. I then took 
hold of the patient's elbow, and eaſily forced the 
head of the humerus out of its ſocket, and brought it 
ſo entirely out of the wound, that I readily graſped 
the whole head in my left hand, and held it there till 
I had fawn it off (ſee Tab. I. Fig. 1.), with a com- 
mon amputation- ſaw, having firſt applied a paſte- 
board card betwixt the bones and the ſkin. I had 
taken the precaution of placing an aſſiſtant on whom 
I could depend, with a compreſs juſt above the cla- 
vicle, to ſtop the circulation in the artery, if I ſhould 
have the misfortune to cut or lacerate it ; but no acci- 
dent of any kind happened, and the patient did not 
loſe more than two or three ounces of blood, only a 


ſmall artery which partly ſurrounds the joint being 
wounded, which was eaſily ſecured. 


He 
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He was remarkably eaſy after the operation, and 
reſted well that night; the diſcharge diminiſhed 
every day, the ſwelling gradually abated, his appetite 
returned, and all his hectic ſymptoms vaniſhed. In 
about five or fix weeks, I perceived the parts, from 
Which the bone had been taken, had acquired a con- 
ſiderable degree of firmneſs, and he was able to lift a 
pretty large weight in his hand, At the end of two 
months, 1 found that a large piece of the whole ſub- 
ſtance of the bone, that had been denuded by the mat- 
ter, and afterwards expoſed to the air, was now 
ready to ſeparate from the ſound, and with a pair of 
forceps I eaſily removed it (Fig. II.). After this ex- 
foliation, the wound healed very faſt ; and on Auguſt 
15th he was diſcharged perfectly cured. On com- 
- paring this arm with the other, it was not quite an 
inch ſhorter ; he has the perfect uſe of it, and can not 
only elevate his arm to any height, but can likewiſe. 
perform the rotatory motion as well as ever. The 
figure of the arm is no ways altered ; and from the 
uſe he has of it, from its appearance to the eye, and 
to the touch, I think I may fafely ſay, the head, 
neck, and part of the body of the os humer: are ac- 
tually regenerated. ws 

I did not make uſe of any ſplints, machine, or 
bandage, during the cure, to confine the limb ſtrictly 
in one certain ſituation, nor was his arm ever dreſſed 
in bed, but fitting in a chair, and, as ſoon as he 
could bear it, ſtanding up, with his body leaning for- 
wards, to give room for applying the bandages, which 
were no more than juſt neceſſary to retain the dreſ- 
fings; and to this method I attribute the preſervation 
of the motion of the joint, which could not have 

Vox. LIX. G been 
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been ſo well effected any other way; but the joint, 
in all probability, would have remained ſtiff, and 


formed an anc lyloſis, if it had not been allowed to play 
about. x 


REMARKS. 


Though from this operation I hoped for many 
advantages preferable to the amputation of the limb 
at the ſcapula, yet my moſt ſanguine expectations 


fell greatly ſhort of the ſucceſs attending it. I did 


not flatter myſelf with the hopes of a moveable joint, 
or that the length of the limb would be fo nearly 
preſerved, when there was a loſs of above four inches 
of the whole ſubſtance of the bone without any 
other bone to ſupport it as in the leg and fore-arm ; 
and where the dreadful condition of the arm at the 
time of the operation prevented me from making uſe 
of any machine to keep it extended“. But I ſup- 
poſe the weight of the arm was in this caſe in ſome 
meaſure ſufficient to counterbalance the contractile 
power of the muſcles, for his arm was only ſuſpended 
by a common fling, and the patient not at all con- 
fined to his bed. 

I could not help being ſurprized to find ſo much 
ſtrength and firmneſs in the parts as evidently ſhewed 
a regeneration of the bone before the lower part had 


After the extraction of three inches and ten lines of the os 
humeri, M. Le Cat made uſe of a machine to keep the upper 
and lower pieces of the bone at their proper diſtances. He has 


given a deſcription of the cafe, and a figure of the machine, in 
vol. LVI. of the Philoſ. Tranſact. p. 270. 


exfoliated, 
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exfoliated, or even before it had begun to looſen. 
This offeous matter could not proceed from the ſca- 


pula, the glenoid cavity of that bone not being di- 
veſted of its cartilage; could it then poflibly eicape 
from the end of the ſound bone, before the morbid 
part had begun to ſeparate from it ? or are there any 
veſſels that could convey the bony matter, and depoſit 
it in the place of what had been removed“? Theſe 


are points that I will not pretend to decide abſolutely, 
but I am much inclined to the latter opinion . 


* Mr. Gooch, in his volume of Caſes and Practical Remarks, 
relating the caſe of a compound fracture of the leg, where a very 
conſiderable portion of the tibia was ſawed off, ſays, In about 
three weeks I was ſenſible, as were alſo ſeveral ſurgeons whom 
© curiofity led to fee ſo uncommon a caſe, that the ſubſtance 
„ which grew in the ſpace of five inches entirely void of bone, 
„ had acquired in the middle only a greater degree of ſolidit 
* than fleſh; which circumſtance not agreeing with the general 
© received notion of the generation of cal/us, we proved beyond 
4 diſpute, with a ſharp pointed inſtrument, and we obſerved that 
te the offification was gradually formed from that central point, 
« which was conſiderably advanced before any exfoliation was 
« caſt off the ends of the divided bone. fn leſs than four 
months, the whole ſpace was ſo well ſupplied with the callus, 
«© or rather new bone, that he was able to raiſe his leg when the 
«© bandage was off, without its bending.” 

Caſes and Remarks, new Edit. p. 287. 

+ In univerſum in ſanguine materies eſt apta producendo ofh, 
quz adeo frequenter in celluloſum ſpatium intimum, interque 
convexam fuperficiem membranz intimæ arteriarum, concavam- 
que membrane muſculoſæ extremitatem effunditur, et caſeoſa 
primo, inde calloſa, quaſi coriacea, demum oſſeæ ſquamæ fit fi- 
millima, 

Halleri Elem. Phyfiolog. tom. VIII. p. 316. 
Calli in oſſibus non fracturas ſolas, ſed amiſſa integra 
oſſa ſaicientes, fiunt ex liquido glutinoſo, pulſu proximarum ar- 
teriarum compacto, &c, Halleri Prime Linez, p. 148. 


See further Haller's Pathological Obſervations, Obſ. xlvii. 
G 2 Is 


a, 


— 12 


— 
4% E - ay — 
88 


” 
— . —— — — 


= * 
— =_ * ” = - — 
— 
wo<- —  - - > = + — 4 
— : * — - — * - — * - — 
B wn Yn In 3 — 


1 
' 
_ 
1 
' . 
' 
9 1 
1 
1 
[ 
1 ! 
i 
| 
* i 
1 {ho 
1 
— 
N 
'Y 
| ( 
| 
u 
: 
11 
i 
1 
; 
, J i 1 
0 
5 l j 
: 1 
, : 
: [ 1 
! 1 ( 
. | 
i b 
4 " : 
+4 : 
4 
, 
16 
; 
: 'F ik 
: 
- 
io 
, 
73 l 
$ | 
” 
, 4 * 
, : | 
: 
* , 0 
- : 
, NI 
18 * 
' * 
11 
F = " , 
24 1, 
: : 77 
N 46 
l 4 + 
: 14 
: 
4+ 00,04 
* - 
© | Cy 
+ l 7 .* 
N 4, 
: | ©; 
«! : 
' * | 
: | _ 
F123 7 2 
$ | 
" : - 
* 
' : 
* 
i ö 
2 
1 1 
= = 
u 
: 
ith 
_ 
, 
9 . 
* 
* 
* 
* 
þ 
: 
® | 
> n 
- 
: 
: : 
* 
- . : : 


— 
—— 
— - 
- 
2 
mm 4 
— — ——— ee —— RO _ 


- - 
\ — 
_ — — 
— — — — 
— 
— — — 
— — — — - 
—_ * — = 
1 


— ͤlF —— 


— . ̃]— U. ˙ m ̃ .! ——_ 


[ 44 } 


Is it not probable that there is a regeneration of the 
cartilage as well as the bone? for it is well known to 
every-body converſant in anatomy, that the ends of 
ſome bones, which are joined to no others, are co- 
vered with cartilages ; but theſe are never wanting on 
the ends, and in the cavities of ſuch bones as are de- 
ſigned for motion; and I cannot ſee in this caſe how 
the motion could be preſerved ſo complete without a 
cartilage; and indeed without a burſal ligament, or 
ſomething analogous to it, to contain the ynovia, and 
keep the bone in its place. 

As this is the firſt operation of the kind that has 
been performed, or at leaſt made public, I thought 
the relation of it might poſſibly conduce to the im- 
proyement of the art. That ingenious ſurgeon, Mr. 
Gooch, has indeed related three inſtances of the heads 
of bones being ſawed off in compound luxations. In 
one of theſe caſes the lower heads of the fibia and 


fibula were ſawn off, in another that of the radius, 


and in the third that of the ſecond bone of the thumb; 
but theſe were, in many reſpects, different from the 
preſent caſe. 

I believe it will ſeldom happen that this operation 
will not be greatly preferable to the amputation of the 
arm at the ſcapula, as this laſt is generally performed 
for a caries of the upper head of the os humeri; and 
as the preſervation of a limb is always of the utmoſt 
conſequence, and what every ſurgeon of the leaſt hu- 
manity would at all times wiſh for, but particularly 
where (as in this caſe) the whole limb and its actions 
are prelerved entire, the cure no ways protracted, and 
the danger of the operation moſt undoubtedly leſs. 
For though amputation is often indiſpenſably neceſ- 
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ary, and frequently attended with little danger or 
in don venience when only part of a limb is removed; 
yet where the whole is loſt, the danger is greatly in- 
creaſed, and the loſs irreparable. 

I have frequently performed this operation on dead 
ſubjects, and where the parts had not been diſeaſed, 
and never found any difficulty; and from the diſſec- 
tion of the parts had no reaſon to doubt of ſucceſs in 
a living ſubject, where the ligaments and muſcles are 
more ſupple, and the matter, by infinuating itſelf be- 
twixt the bone and integuments, has made leſs diſſec- 
tion neceflary, 

I have likewiſe, in a dead ſubject, made an inciſion 
on the external ſide of the hip joint, and continued the 
inciſion down below the great fruchanter, then cutting 
through the burſal ligament, and bringing the knee 
awards, the upper head of the os femoris was forced 
out of its ſocket, and eaſily ſawed off; and I have no 
doubt but this operation might be performed upon a 
living ſubje& with great proſpect of ſucceſs. 

The Royal Academy of Surgery at Paris propoſed 
for a prize queſtion, Whether amputation of the 
thigh at its articulation with the os innominatum was 
ever adviſeable: but was I under a neceſſity of per- 
forming this operation, or that which I have been 


deſcribing, I ſhould not hefitate a moment which to 
prefer. 


C. White. 


TaSS FIG L 


That part of the bone which was ſawed off. 
4. The head of the bone corroded by the matter. 
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FIG. II. 
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i The piece of bone which exfoliated. Both 
\ f pieces together were five inches in len 

1 : four of which were of the whole ſubſtance. 

4 FIG. III. 

3 The arm as it appeared after the wound was 


healed. 
a. The cicatrix of the firſt inciſion. 


b.b.b. The cicatrix of the inciſion made to bring 
out the head of the bone. 
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N. B. The drawings from which this plate was 
engraved were made by Mr, Aikin, my pupil, who 
attended at the operation, and during the whole cure. 
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Received February 9, 1769. 


VII. Letters from the Rev. Dr. William 
Borlaſe, F. R. S. Rector of Ludgvan in 
Cornwall, z Charles Morton, M. D. 
F. R. S. and from Mr. Roſewarne, of 
Truro, to Dr. Borlaſe; giving an Account 
of a Specimen of Wative Toe furd in 
Cornwall, and now depofited in the Mu- 
ſeum of the Royal Society. 


Pudgvan, Jan. 30, 1769. 
SIR, | 
Read February 16, ERHAPS you may not have 

769 FT forgot that, in the year 1765, 1 
ſent a ſpecimen of native tin, to be depoſited in the 
Royal Society's Muſeum; and though the account 
of it, publiſhed in the Tranſactions of the year fol- 
lowing, was not ſuch as I wiſh, yet I am ſteadily 
intent on paying my duty to the Society, and obviat- 


ing (as far as lies in my power) all doubts relating to 
natural knowledge. 


Laſt poſt I received a letter from Mr. Roſewarne, 
of this county, with an account of his having met 
with another ſpecimen of native tin ; and I ſend it 
you incloſed, for your inſpection, to be returned at 

your 


( 48 ] 


your leiſure, This young gentleman is a conſider- 
able merchant, eſpecially verſed in tin affairs, with a 
great ſhare of quickneſs and underſtanding in the fu- 
fion of metals; and I refer it to you, whether it may 
not be proper to introduce him at the next meeting of 
the Royal Society, by your means, and requeſt him 
there to ſhew that rare ſpecimen which he carries with 
him to town. 
He, indeed, intends (you'll find by his letter) to 
bring it back with him ; but if this be only to let me 
have the inſpection of it, and, through my hands, to 
depoſit it in your Muſeum, I ſhall eafily diſpenſe 
with every ceremony of that kind ; and I write him 
by this or next poſt, that (as it is ſmall, and may miſ- 
arry, or be miſlaid in ſuch long journies) I intreat 
him to let it reſt, for the ſatisfaction of the doubtful, 
in your Mufeum ; and, as I hope to prevail, let it re- 
main with the ſample I fent, but in Mr. Roſewarne's 
r 
As every acquiſition in natural hiſtory will, I know, 
be very acceptable to you and the gentlemen of the 
Society, for whom I have the greateſt reſpe&, I make 
the leſs apology for giving you this trouble, and 
remain, 


SIR, 


Your moſt obedient ſervant, 


William Borlaſe. 


Received 
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Received February 9, 1769. 
To the Rev. Doctor William Borlaſe. 


Rev. Sir, | Truro, Jan. 27, 1769. 


Read —_— 16, 1 HAVE the pleaſure to acquaint 

you, that I have at laſt met with a 
3 of native tin, which is ſo evidently ſo at firſt 
ſight as not to admit of the leaſt doubt or objection. 
The deſcription of it is this: ſome ſtreamers in the 
pariſh of Luxilion brought in a parcel of tin ore to a 
blowing- houſe I am concerned in at Sthurtle; amon 
the parcel was a great number of tin diamonds of a 
moſt beautiful nature, of the rozin kind; one was 
eminently ſuperior to the reſt, being almoſt tranſpa- 
rent, .and ſeemed to have ſomething in the center 
which, through the ſtone, looked like gold. This in- 
duced me to break the ſtone ; which was no ſooner 
done than I found it to be native tin, in the very cen- 
ter of the diamond. The ſpecimen 1s ſo ſmall, that I 
am at a loſs which way to ſend it for your inſpection, 
for fear it ſhould be loſt. I ſhall ſet ary for London 
on Monday next, and intend carrying this curioſity 
with me. I'il not leave it. behind me; but when I 
come back you ſhall ſee it, and through you depoſit 


it with the Royal Society, for the ſatisfaction of the 
curious. I am, 


Rev. Sir, 
Your obliged and faithful 


humble ſervant, 


ö. Henry Roſewarne. 
Vor. LIX. I VIII. Ai 
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VIII. An Account of an Eſſay on the Origin 
of a natural Paper, found near the Gay 
of Cortona in Tuſcany, In a Letter 
from John Strange, E/g; F. R. S. to 
Mathew Maty, M. D. Sec. R. S. 


DEAR SIR, 


Read February 16, Y letter to Mr. Coltellini, ſe- 

. | cretary to the Botanical Aca- 
demy of Cortona, concerning the origin of a natural 
paper found in the neighbourhood of that city 
(which, with ſome ſpecimens of paper, you. oblig- 
ingly preſented ta the Royal Society in my 5 
being written in a foreign language, and but little 


known; I have thought proper to give you the fol- 


lowing ſhort account of it, together with ſame addi- 
tional remarks, which I have made fince its publi- 
cation. | . 

In Avguſt 1763, ſome low grounds, in a farm 
about four miles ſouth-weſt of Cortona, which had 
been flooded; were found covered with. a ſubſtance. 
very much like a finer fort of common brown paper. 
A circumſtantial account of the fact was communi- 
cated to the public the September following, in a let- 
ter from the ſaid Mr. Coltellini to Dr. Lami, profeſ- 
for of theology at Florence. 

This account ſurpriſed, and excited the curioſity of 
the naturaliſts in Italy; and various were the con- 

jectures 


7 


( 5x ) 

jectures offered upon the occaſion. The prevailing 
opinion, however, attributed the formation of this 
paper to a caſual aggregate of the fibres of different 
kinds of filamentous plants, collected together by the 
waters, and left on the ſurface of the ground at their 
retreat. This ſuppoſition ſeemed plauſible enough, 
fince ſuch a mechaniſm could be produced only by 
filamentous plants; moſt of which are commonly the 
ſpontaneous productions of ſuch low, marſhy ground. 
But upon conſidering that, in the paper manufaQtures 
of different countries, various degrees and methods 
of maceration are requiſite, according to the reſpective 
qualities of the fibres of different plants; it appeared 
to me very difficult to conceive, that a paper of ſo 
delicate and uniform a texture as that of Cortona 
ould owe its origin to ſo n N and remote a 
cauſe. 

To bring the matter in queſtion to a more certain 
iflue, I therefore thought it neceſſary to examine the 
threads of this with a good micro ; and, 
agreeable to the opinion 1 had entertained, found 
them to conſiſt of mere filaments of the common 
ſpecies of Conferva, without the intervention of any 
other plant whatſoever. It was eaſy enough to aſcer- 
tain the identity of the Conferva, the filaments of 
which it is compoſed being of à peculiar uc 
and very different from thoſe of any terreftrial plant 
— as 3 ate ſolitary in their natural ſtate, they 
undergo alteration by the above mechaniſm, 
than ( 4 loſs of the — that inveſts them, the 


ſtructure of the filaments themſelves remaining as 
perfect as ever. 
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To confefs the truth, I was but very ſuperficially 
acquainted with this ſpecies of Conferva till I had 


made the above diſcovery ; ſince the deſcriptions of 


it, which we find in the books of botany, by no 


means afford an adequate idea of the ſtructure of the 
plant. Dillenius (1), in his deſcription of it, pre- 
tending to correct Pliny, for a ſuppoſed | impropriety 
in the term fiſtuloſe denſitatis, ſays, that there is no 
cavity obſervable either in this or other larger ſpecies 
of Conferva, excepting, perhaps, in his Conferva di- 
chotoma (2); in which he is certainly miſtaken ; ſince 
the filaments of the common Conferva, when exa- 
mined with a good microſcope, evidently appear to 


be capillary tubes divided at equal diſtances by paral- 


lel ſepta or diaphragms, exactly like the 2 5th ſpecies 
of the ſame. genus in Dillenius's Tables. Pliny's (3) 
epithet, therefore, ſo far from being improper, is a 
real charaQeriſtic of the thing in queſtion. 

As the ſyſtematical botaniſts generally take their 
leading characters from the external figures of plants, 
we need not be ſurpriſed to find them inaccurate in 
their deſcriptions 4 the ſmaller tribes; more eſpe- 
cially as they neglect the uſe of proper glaſſes, by 
which alone they can acquire a knowledge of them. 
Dillenius and Linnæus himſelf have both been led 
into miſtakes, from this omiſſion. The former, in 
the preface to his Hiſtoria Miſcorum, . eonfeſſes, that 
he made uſe of common glaſſes only; in order that 
the figures ox the ſmaller plants, which he was to 


- <p 


(1) Hiſt. Mike Gen. 1. Ord. 1. Sp. 1, 2. 
(9) Ib. Gy. 2. Sp. q. 3) Hiſt. Nat. lib. X XVII. cap. vii. 
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repreſent in his Tables, might not deviate too much 
from the natural appearance of the plants themſelves 


to the naked eye: and it is pretty evident that the 
glaſſes he uſed were but of moderate powers, ſince, 
beſides other miſtakes, they left him quite undeter- 


mined whether his 4th and 5th ſpecies of Conferva 


had ramifications or not, though this very diſtinction 
forms a ſeparate ſeries in the firſt Ordo. Linnæus's 
(4) generical character of this plant is certainly leſs 
defective than that given by Dillenius, inaſmuch as 
he takes notice of the tubercula omitted by the for- 
mer, and calls the fibres of the Conferva capillary; but 
as he does not expreſsly ſay, whether theſe fibres are 
tubes or not, and takes no notice of the ſepta or dia- 
phragms diſtributed at equal diſtances along them, I 
apprehend that he equally neglected examining the 
plant with proper glafſes. Perhaps he adopted the 
termcapillaris from profeſſor Van Royen's Synonyme, 
which he quotes; eſpecially fince, in his diviſions and 
ſpecific characters of the Conferva, he has fallen into 
the ſame miſtakes with Dillenius, whom he chiefly 
followed in his claſs of the Cryprogamia, 

If the ſyſtematical botaniſts have not therefore ac- 
quired an adequate knowledge of the ſtructure of the 
minuter Contervz, by neglecting to uſe proper 
glaſſes, their deſcriptions of thete plants muſt neceſ- 
ſarily be imperfet. * - 


ich, I ſent you with 


The ſpecimens of paper, wh 
the copy of my letter, are, bk 

Firit, A ſpẽdimen of the natural paper of Cortona. 

Secondly, An artificial paper made ef the ſame 
ſubſtance with the natural paper of Corteha; which 


(4) Gen. Plant, Cl. 24, 4 
ſubſtance 
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ſubſtance I prove (5) to be the common Conferva ; 
but as the plant, by miſtake, was not kept long 
enough in maceration, the parenchymous matter, 
which ought to have been ſeparated from it, is in 


part fill remaining, and gives the paper a greeniſh 


colour, beſides making it very brittle. 

Thirdly, A ſpecimen of a much better and ſtronger 
paper made of the ſame Conferva, by Sir Alexan- 
der Dick, baronet, near Edinburgh; and I remember 
ſeeing others of the fame fort, but of inferior qua- 
lity, made by Monſ. Guettard, of Paris; an ac- 
count of which has been already printed (6). 

Fourthly, A ſpecimen of another artificial paper, 
which I made of the Geni/ia Funcea macerated in 
warm water, and prepared afterwards in the common 
manner. TI do not recollect, that this ſubſtance was 
ever ttied before; neither is the Geniſia Funcea in- 
ſerted in the liſt of filamentous plants publiſhed by 
Monſieur De la Lande (7). This anecdote, though 
Vitruvius (8) recommended it for fimilar uſes ſo many 
centuries ago, was new to Monſieur De la Lande, 
when 1 had the opportunity of communicating it to 
him at Paris on my return from Italy in 1764. 

Theſe matters are, I confeſs, of more ſpeculation 
and curiofity than uſe ; but as they have given ocda- 
fion, in the courſe of my inquiry, to ſome phytical 
and botanical remarks, I thought they might not 
prove wholly unacceptable to- the learned members 
of the Royal Society ; and ſhould think myſelf very 
happy, if other gentlemen, of greater knowledge 


(5) See the Table of References to the Figures, 


(6) Journ, con. Avril, 1761. (7) Art de faire du Papier, 
(8) Archit, lib. VII. cap, iii. 
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and abilities than myſelf, ſhould be hereby encouraged 
to purſue the above hints, in order to obtain a more 
accurate knowledge of a genus of plants hitherto but 
imperfectly deſcribed, and perhaps leſs known than 
any other of the Cryptogamia claſs. I am, 


Dear Sir, 
'Your moſt obedient, 


and humble ſervant, 


John Stran ge. 


Appearances of the Conferva Plinii, viewed in differ- 
ent ſtates with the microſcope ; with references to 
the plate. See Tab. II. 


A. Conferva Plinii, in its natural vigorous ſtate, of 
a deep green colour; taken from the fountain 
in the middle of the botanical garden at Flo- 
rence. 

B. B. B. Tranfverſe membranes or diaphragms, ap- 
parently of a ſpongy nature, and tranſparent. 

C. C. C. Parenchyma which gives the deep green 
colour to this plant, replete with globular ap- 
pearances, like air-bladders. 

D. Conferva Plinii, of a yellowiſh green colour; 

taken from a fountain in Marquis Grifoni's gar- 

den at Florence. This plant was in the firſt 
ſtage of putrefaction, a great part of its paren- 

chyma being diſſolved and ſeparated from it: 
hence its degradation of colour. 


E. E. E. The 


5 

E. E. E. The tranſparent diaphragms. 

F. F. F. Appearance of the parenchyma with 
fewer, but apparently regular veſicles of air. 

G. Conferva Plinii A. dried between two pieces of 
glaſs, and thereby contracted at the joints. The 
parenchyma of the plant had ſtuck theſe pieces 
of glaſs fo faſt together, that they were with 
difficulty ſeparated. 

H. Conferva Plinii D. dried between two pieces 
of glaſs. The apparently longitudinal fibres are 
nothing but foldings of the membranous tube ; 
for, on moiſtening the plant, and moving the 
pieces of glaſs in different directions, theſe fold- 
ings increaſe or decreaſe arbitrarily. 


I. K. L. Appearances of Conferva Plinii, taken 


from three different places in the canals about 


Piſa, afterwards ſteeped for fifteen days in com- 
mon water, then extended upon paper to dry, 
and 


put a ſecond time into water for an hour. 
M. Appearance of a thread of the natural paper of 

Cortona, with the diaphragms N N appearing 
Opaque. | 


O. A thread of the fame paper, ſteeped for an hour 
in common water. 
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Received February oz 1769. | 


Electrical Exptofions. By Joleph Prieſtley, 
LL. D. F. R. F. 


Read February 23, EIN G informed, in accounts 
1888 of damages done by lightning, 
of perſons and things being removed to confiderable 
diſtances, without receiving any hurt, I was excited 
to try whether I could produce ſimilar effects by 
electricity. All the other known effects of lightning 
had been frequently imitated by the application of 
this power; but 1 do not know that this effect has 
ever been ſo much as taken notice of by any electri- 
cian. The experiments I preſently found to be very 
eaſy; and I think it not difficult to aſcertain the 
cauſe of this ſtriking effect, and the manner in which 
it is produced. | 
If pieces of cork, wood, powder of any kind, ot 
any light bodies whatever, be placed near the explo- 
fion of a jar, or battery, they will not fail to be 
moved out of their places, at the inſtant of the diſ- 
charge. If the exploſion of a large battery be made 
to paſs over the ſurface of animal or vegetable ſub- 
ſtances, in the manner deſcribed in the printed ac- 
count of my experiments, and large corks be ſtrewed 
along, or near the path intended for it, it is ſurprizing 
Vol. LIX. £ to 


IX. Experiments on the lateral Force of 
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to obſerve with what violence they will be driven 
about the room; and this diſperſion is in all directions 
from the center of the exploſion; and it makes no 
difference whether the rods, between which it is 
made, be ſharp- pointed or otherwiſe. | 
The effect of this lateral force is very remarkable 
in attempts to fire gunpowder in electrical exploſions. 
If the gunpowder: be confined ever ſo cloſe in quills 
or Cartridges, and they be held faſt in viſes, yet, 
when the exploſion is made in the center of them, it 
will ſometimes happen, even when a wire has been 
melted in the midſt of the powder, and the fragments 
have been ſeen red-hot for ſome time in different 
parts of the room, that the powder has not been fired, 
or only a few grains of it, the reſt being diſperſed 
with great violence, part of it flying againſt the faces 
of perſons who aſſiſted in making the experiments. 
This circumſtance, together with the charcoal bein 


a conducter of electricity, makes it fo extremely diffi- 


cult to fire gunpowder by electrical exploſions; and 
it is evidently owing to this lateral force, that parts 
of the melted wire fly ſo many ways, and to ſo great a 
diſtance ſrom the place of exploſion. 


This lateral force is exerted not only in the neigh- 


bourhood of an exploſion, when it is made between 


pieces of metal in the open air, but alſo when it is 
tranſmitted through wires that are not thick enough 
to conduct it perfectly; and the ſmaller the wire, 
and the more complete the fuſion, the greater is the 
diſperſion of light bodies placed near it. At one 
time, when the wire was not melted, but turned 
blue by the exploſion (in which caſe it generally aſ- 
ſumes a duſky red, which laſts but ſor a moment), 


there 


[ 59-] 
there was a ſmall diſperſion from every part of the 
wire, but by no means fo great as it would have been 
if it had been melted, or only heated to a greater 
degree. | 
By a conſiderable number of trials I found, that a 
greater force of exploſion would move light bodies at 
a greater diſtance ; but the ſmaller the bodies were, 
the leſs was this difference; ſo that I ſuppoſed, that 
if they had no weight at all, they would, probably, 
be moved at the ſame diſtance by the exploſion from 
any quantity of coated ſurface, charged equally high ; 
but there was a great difference in the weights re- 
moved by different forces at the fame diſtance. 
Placing the ſame piece of cork at the ſame diſtance 
from the place of exploſion, I found that the diſcharge 
of one jar removed it th of an inch, two jars 1th, 
three 13 ths, and four about two inches; ſo that I do 
not wonder at very erg, bodies being moved from 
their places, and to conſiderable diſtances, by ſtrong 
flaſhes of lightning. DTT 
That the immediate cauſe of this diſperſion of bo- 
dies in the neighbourhood of electrical exploſions is 
not their being ſuddenly charged with a quantity of 
electric matter, and therefore flying from others that 
are equally charged with it, is, I think, evident from 
the following experiments and obſervations. I 
never obſerved the leaſt ſenſible attraction of theſe 
light bodies to the braſs rods, through which the ex- 
ploſion paſſed, or to the electric matter paſſing be- 
tween them, previous to this repulſion, though I uſed 
ſeveral methods which could not have failed to ſhew 
it, if there had been any ſuch thing. Sometimes I 


ſuſpended them in fine filken ſtrings, and obſerved 
„ that 
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that they had contracted no electricity after they had 
been agitated in the manner deſcribed above. Some- 
times I dipped them in turpentine, and obferved that 
no part of it was found ſticking either to the braſs 
rods themſelves, or to any part of the table betwixt 
them and the place where the light bodies had been 
laid. I even found that the exploſion of a battery 
made ever ſo near to a braſs rod did not ſo much as 
diſturb the equilibrium of the electric fluid in the 
body itſelf : for when 1 had inſulated the rod, and 
hung a pair of pith balls on the end oppoſite to that 
near which the exploſion paſſed, I found that the 
balls were not in the leaſt moved at the time of ex- 
ploſion, which they would have been, if part of the 
electrie fluid, natural to the body, had been driven, 
though but for a moment, towards the oppoſite end. 
I alſo obſerved, that the effect was the ſame, when 


the exploſion was made to paſs through one of the 


knobs of the inſulated rod, This lateral force was 
evident through thin ſubſtances of various kinds in- 
terpoſed between the exploſion and the bodies re- 
moved by it, as paper, tin-foil, and even glaſs; 
for when ſome grains of gunpowder were put into a 
thin phial, cloſe ſtopped, and held near the exploſion 
of a battery, they were thrown into manifeſt agi- 
tation. 

I therefore think it moſt probable, that this lateral 
force is produced by the expulſion of the air from the 
place where the exploſion is made. For the electric 
matter makes a vacuum of air in its paſſage; and 
this air, being diſplaced ſuddenly, gives a concuſſion 
to all the bodies that happen to be near it. Hence 
the removal of the light bodies, and the agitation 
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1.673 
communicated to the thin ſubſtances, and to the air, 
and the light bodies placed beyond them. 

The only objection to this hypotheſis is, that this 
lateral force is — ſo much leſs in vacuo as might be 
EX , when the air is ſuppoſed to receive the 
concuſſion firſt, and to communicate it to other bo- 
dies; but it muſt be confidered, that the moſt perfect 
vacuum we can make with a pamp is not free from 
air. I have tried to make this experiment in a Tor- 
ricellian vacuum, but could not ſucceed at that time. 
Befides, as the electric matter, of which an exploſion 
conſiſts, muſt take a wider path in vacuo, if not 
equally fill the whole ſpace, it may affect a body in 
its paſſage, without the intervention of any aw. In 
condenſed air, this lateral force was not, as far as I 
could perceive, much increaſed. 

Willing to feel what kind of an impulſe it was 
that acted upon bodies, when they were driven away 
by this lateral force of electricity; J held my finger 
near the path of an exploſion of the battery, paſſing 
over the ſurface of a green leaf, when 1 felt a ſtroke, 
as of ſomething puſhing againſt my finger. Several 
corks, placed in the ſame ſituation, were driven to a 
conſiderable diſtance by the fame exploſion. | 

Recollecting that this power, which I now call the 
lateral force of electrical exploſions, muſt be the ſame 
with that which gives the concuſſion to water, men- 
tioned in my experiments to imitate an earthquake, 
and to vegetable and animal ſubſtances, over the ſur- 
face of which it paſſes ; and being determined to make 
a more fatisfaCtory trial of it than I had ventured to 
do before, I laid a green leaf upon the palm of my 
hand, intending to make the exploſion pals over the 


leaf; 
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leaf; but the leaf was burſt, and torn to pieces, and 
the exploſion, paſſing over my hand, gave it a violent 
jar, the effect of which remained, in a kind of ting- 
ling, for ſome time. 

Laſtly, in order to judge the moſt perfectly of this 
force, I laid a chain communicating with the outſide 
of the battery upon my bare arm, above the wriſt, and 
bringing the diſcharging rod near the fleſh, within 
about two inches and a half of the chain, I made the 
exploſion paſs over that quantity of the ſurface of the 
ſkin. Had I taken a greater diſtance, I was aware 
that the exploſion would have entcred the fleſh; 
which, I was ſenſible, would have given a painful 
convulſion to the muſcles through which it paſſed. 
In this caſe the ſenſible effect was very different from 
that, being the ſame external concuſſion as before; 
and I have ſometimes thought, that the ſenſation is 
not diſagreeable. However, the hairs upon the ſkin 
were ſinged, and curled up along the whole path of 
the exploſion, and for the ſpace of about half an inch 
on each fide of it: alſo the. pap://z pyramidales of the 
ſkin were raiſed, as when a perſon is ſhivering with 
cold. This was alſo the caſe in every part of the arm 
which the chain touched, and even that part of it 
which was not in the circuit. Both the path of the 
exploſion, and the place on which the chain had lain, 
had a redneſs which remained till the next day. 


Sometimes the fleſh has contracted a blackneſs by this 


experiment, which has remained for a few hours. 


X. Various 
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X. Various Experiments on the Force of 


Electrical Exploſions. By Joſeph Prieſtley, 
LL. D. F. R. S. 


Read March 2, A KING the exploſion of a bat- 
"_— tery paſs over the ſurface of a 
green cabbage-leaf, I obſerved that it left a track near 
ith of an inch in breadth, exceedingly well defined, 
and diſtinguiſhable by a difference of colour from the 
reſt of the leaf. Along this path, alſo, the firmneſs 
of texture in the leaf was entirely deſtroyed, that part 
becoming quite flexible, like a piece of cloth. Pre- 
ſently after, it turned yellow, grew withered, and be- 
came perfectly brittle. | 
Willing to try the effe& of this exploſion paſſing 
along the ſurface of other ſubſtances, I laid a piece of 
common window-glaſs on the path, prefled by a 
weight of {ix ounces ; but it was ſhattered to pieces, 
and totally diſperſed, together with the leaf on which 
it lay. Placing the black fide of a piece of cork- 
wood upon it, preſſed by a weight of half a pound, 
the leaf was not rent, but the cork was furrowed all 
the way, a trench being made in it about half an 
inch in breadth, and a quarter of an inch in depth. 
Laying the ſmooth cut ſurface of the piece of cork, it 
was furrowed all the way, as if it had been cut with 
a file, but not near ſo deep as before. Many of the 
ſmall pieces, which had been rubbed off in the ex- 
ploſion, 
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ploſion, remained in the furrow. Alſo the ſubſtance 


of the cork ſeemed to be ſhattered, and it was eafily 
rubbed off, a little way into it. 

I made this exploſion on the ſurface of ſome red 
wine, in a ſmall diſh, and kept a part of the ſame 
quantity expoſed in a ſimilar manner; but I could 
perceive no difference between them after ſeveral 
days. 

The track of an electrical exploſion on the ſurface 
of the cabbage-leaf, being ſo well defined, ſuggeſted 
an experiment to aſcertain whether there was any ſen- 
fible momentum in the electric fluid, when it is ruſh- 
ing with violence from one fide of a battery to the 
other. For this purpoſe I made the exploſion paſs 
over the leaves when they were cut in right and acute 
angles; fo that the ſhorteſt path, from the infide to 


the outfide of the battery, was to turn cloſe at the 


angle; and obſerved that it was not diverted from its 
courſe, in the leaſt degree, by the rapidity of its own 
motion, but that it had turned exactly at the angle, 
and kept as cloſe to the oppoſite fide, as if the motion 
had begun at the angle. The electric matter had, 
however, been evidently attracted by the veins of the 
cabbage-leaf, having purſued them a little way, at 
leaſt having ſenſibly affected them, wherever it met 
with them in its paſſage. 
This experiment ſuggeſted another, intended to de- 
termine whether the force of an exploſion was at all 
diminiſhed by being diverted from a right-lined courſe, 
and made to turn in a great number of angles. To 
do this, 1 firſt found, by a great number of trials, 
what length of a ſmall iron wire I was able to melt 
with a battery of about twenty ſquare feet, in the 
middle 


2 
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middle of a circuit of about three yards of braſs wire, 
conſiderably thicker than the iron, and ſtretched in 
two right lines, ſuſpended on filken firings. The 
length of the iron wire, melted in theſe circumſtances, 
was about three inches. I then took the ſame braſs 
wire, and fixing pins into a board of baked wood, 
twiſted it about them, making it turn in a very great 
number of acute angles, and I put three inches of the 
fame iron wire in the middle of this crooked circuit, 
that I had done in the ſtraight one; fo that the electric 
matter in the exploſion was obliged to make a great 
number of turns at acute angles, before it could come 
to the iron wire ; but I always found that the ſame 
of iron wire was melted in theſe circumſtances 
as m the other, and not the leaſt difference was per- 
ceived in the force. | 

But though the form of the wire through which an 
exploſion paſſed, made no difference in its force, I 
found a very remarkable difference occafioned by the 
length of the circuit in wires of the ſame thickneſs ; 
and which, I own, ſurprized me very much. 

In order to aſcertain the practicability of firing 
mines by electrical explofions, I took twenty two 
yards of ſmall braſs wire (but fo thick, however, that 
I could not have melted the leaſt part of it by the 
force of any battery I have ever conſtructed), and ex- 
tending it along a dry boarded floor, with a ſmall 
piece of iron wire, and a cartridge of gunpowder 
about it, in the place that was moſt remote from the 
battery, I found that, upon the diſcharge, the wire 
was not melted, nor the gunpowder exploded ; alſo 
the report was very faint. In other circumſtances, a 


charge of the ſame battery was able to melt more than 
Vor., LIX. K nine 
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nine inches of this iron wire; and this ſame cartridge 
was eaſily fired near the battery, connected with 
ſhorter pieces of the ſame braſs wire ; ſo that the di- 
mination of force muſt have been owing to the length 
of the circuit. 

In the place of this ſmall braſs wire, I ſabſtituted 
an iron wire one fifth of an inch thick, when about 
half an inch of the ſmall iron wire was exploded ; ſo 
that the force was not leſſened ſo much in a circuit of 
the thick iron wire, as it had been in one of the ſmall 
braſs wires. In order to judge how much of the 
force might be loſt by nearer circuits, conſiſting of 
leſs perfect conductors, I joined the middle of the 
circuit made by the iron wire with water, in which 
both the wires were immerſed. The effect was, that 
the ſmall iron wire was only made red-hot, but not 
exploded as before. 

Being ſenſible how much depended upon eig 
leſſer circuits, whereby part of the fire of an explo- 
ſion might return to the battery, without reaching the 
_ extremity of the circuit, where I intended the whole 
of its force to be exerted, in the remaining experi- 
ments, I inſulated half the circuit of iron wire. 
There was no occaſion for inſulating the whole cir- 
cuit ; for if there was but one paſſage to, or from 
the . of it, there could be but one from, or to 
it. In this method it was eaſy to aſcertain what loſs 
of force was occaſioned by the length of the circuit, as 
every other circumſtance was carefully excluded ; and 
it preſently appeared to be very conſiderable; for tho 
I could melt nine inches of the ſmall iron wire at the 
diſtance of fifteen yards from the battery ; when I tried 
twenty yards, I found that I was juſt able to make 


fix 
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fix inches of it red-hot. The battery in theſe expe- 
riments was in the houſe, and the wires of which 
the circuit conſiſted were conveyed by ſilken ſtrings. 
into a garden adjoining to the houſe. 

Mentioning this loſs of force occaſioned by the. 
length of the circuit in electrical exploſions to Dr. 
Franklin, he told me that the ſame obſervations had 
occurred to him, and that he had alſo been diſap- 


pointed in an attempt to fire gunpowder at a diſtance 
from his battery. 
Struck with this appearance, I endeavoured to afſ- 
certain the quantity of this obſtruction, by trying 
what other courſes the electric fire would chuſe pre- 
ferably to a long metallic circuit. In the firſt place, 
taking about a yard of the ſmall braſs wire, mention- 
ed above, I diſpoſed it in the manner deſcribed be- 
low, connecting one of the ends with the outſide of 
the battery, and the other with the inſide. In the 
firſt place, I brought the parts a and & (near the two 
extremities) into contact, and, upon the diſcharge, 
found there had been a fuſion in that place, and that 
a gfeat part of the fire had taken the ſhorter circuit, 
though it had been obliged to quit the wire in one 
place, and enter it again in another. Afterwards I 
removed the parts a and & to a ſmall diſtance from 
one another, and, upon the exploſion, obſerved a 
ſtrong ſpark paſs between them. Removing them to 
greater and greater diſtances, I found the exploſion to 
paſs above one third of an inch in the air, rather than 
make the circuit of the continued wire. Uſing a 
longer and ſmaller iron wire, the paſſage through the 
air exceeded half an inch. I then took four or five 
yards of iron wire one tenth of an inch thick, when 
K 2 the 
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the paſſage through the air was ſtill half an inch; 
and taking three yards and a half of wire that was 
one fifth of an inch thick, the fpark in the air was 
half an inch, and ſometimes near three quarters of 
an inch. Making uſe of only half the length of this 
wire, the paſſage through the air was only half that 
diſtance, or th of an inch. When I kept the place 
of near contact about the middle of this wire, and 
made the -explofion at the extremities of the whole 
wire, I was obliged to bring them about as near again, 
1. e. to little more than one ei of an inch, before 
the paſſage would be through the air; ſo that the 
force of the whole exploſion muſt have been greatly 
weakened by its paſſing through fo much of the wire. 
Laſtly, I took a pair of kitchen tongs, the legs of 
which were two feet, and the ſmalleſt part of them 
above half an inch in diameter; when the circuit was 
made about one ſixth of an inch in the air (for at 
that diſtance from one another the ends of the tongs 
had been fixed) rather than through four feet of that 
thick iron. | | 
Notwithſtanding this evident paſſage of the electric 
matter through the air, at the fame time that a me- 
tallic circuit was provided for it; it was certain that 
the whole of the charge did not paſs in the air: for 
when I extended d of an inch of fmall iron wire 
between 4 and 6, it was only made red-hot by the 
diſcharge ; whereas above two inches of it would 
have been exploded, if there had been no other me- 
tallic circuit at all. 
As the electric fire meets with ſo much obſtruction 
in paſſing through a circuit of iron of this thickneſs, I 
make no doubt but that it is conſiderably obſtructed 
= in 
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in paſfing through metallic circuits of any thickneſs 
whatever ; and that it would prefer a very ſhort paſ- 
fage thro the air, if they were made even of no great 
length. In this method the different degrees of conduct- 
ing power in different metals may be tried, uſing me- 
tallic circuits of the ſame length and thickneſs, and 
obſerving the difference of the paſſage through 
the air in each. N. B. A common jar anſwers as 
well, in theſe experiments, as a large battery. It is 
evident, from many experiments, that the whole fire 
of an exploſion does not paſs in the ſhorteſt and beſt 
Circuit ; but that, if inferior circuits be open 


will paſs in them at the ſame time. Of this I made 
the following ſatisfactory trial. I took an iron chain, 
and laid it upon a table, in contact with a charged 
jar; ſo that the parts of it made two circuits for the 
diſcharge, which I could vary at pleaſure ; and I ob- 
ſerved that, when one of the circuits was but half an 
inch, and the other more than half a yard ; yet, if the 
charge was high, it always went in them both, there 
being conſiderable flaſhes between the links of the 
remoteſt part of the chain. If the charge. was weak, 
it paſſed in the ſhorteſt circuit only. 


b 


It is evident, that when the wires of a battery are 
not in cloſe contact, there muſt be ſome loſs of force 
oy in 


[ 70 ] 

in the diſcharge ; but this never appeared to me to be 
very conſiderable. In order to aſcertain it by experi- 
ment, I firſt found, by repeated trials, what length 
of a piece of iron wire I was able to melt with a bat- 
tery conſiſting of twenty jars, with the wires and 
connecting rods quite looſe, and a chain to join the 
rods belonging to each row of jars, which is the man- 
ner in which I have generally conſtructed them. In 
theſe circumſtances, I found the battery was able to 
melt ſomething more than two inches and a half of 
the wire. I then ſoddered the wires of each jar to the 
rod which connected them, and alſo ſoddered another 
rod to all theſe, inſtead of the chain which I had 
uſed ; ſo that I avoided near a hundred ſparks in the 
diſcharge, at each of which there muſt have been 
ſome loſs of force; but I did not find, after many 
trials, that the ſtrength of the battery had been 
thereby ſenſibly diminiſhed : for I could not melt 
three inches of the ſame piece of wire in theſe cir- 
cumſtances. It was only made red-hot, which is 
equivalent to the melting and exploding of little 
more than two inches and a half. 
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XI. Abſtra# 
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XI. Alſiraci of a Letter from Stephen 
De Viſme, E/g; at Canton, in China, 
zo Henry Baker, F. R. S. containing an 
Account of an Earthquake at Macao, and 
a ſhort Deſcription of a fingular Species 
of Monkeys without Tails, found in the in- 
terior Part of Bengal. Communicated by 
Mr. Baker. | 


Canton, January 7, 1768. 
DEAR SIR, 


Read March g, HE following account of an earth- 
749. quake, at Macao, was ſent me by 

a friend at that place, in a letter, dated November 
23, 1767. His words are: Laſt night, at 50 
% minutes after nine o'clock, we were all ſurprized 
% with a heavy ſhock of an earthquake, which con- 
ce tinued above a minute. This ſhock was ſo great 
ce that the houſe rocked, and I was afraid we were all 
« going down into the bowels of the earth. Another 
« ſhock we felt five minutes after eleven o'clock, but 
* not ſo great: and at three this morning another 
e pretty great. In all we have had five ſhocks, but 
ce the firſt the greateſt, It came with a rolling, and 
*« a dreadful noiſe in the air; ſo that at firſt ſome 
people 
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tt people thought it to be the firing of guns, or thun- 
« der at ſome diſtance. At the firſt ſhock I could 
e hardly hold my feet; but, thank God, no bad ac- 
« cident has happened; and I hepe the Almighty 
« will deliver us from any more of theſe frightful 


« ſhocks. I was up almoſt the whole night. The 
_ « wind Was nottherly, but faint, and it was ſultry 
« hot; the ſky cloſe and cloudy, and not a ſtar to 
* be ſeen. The oldeſt people here fay, they never 
« remember to have felt fo violent a ſhock, and of 
« ſo long continuance. The ſhips in the harbour 
« ſhook and Whirted about, and thoſe on board ima- + 
« gined at firſt that it had been a whirlwind.”— 
At Manilla earthquakes are often very violent, ſo as 
to overturn ſteeples, houſes, and other buildings; 
and I obſerved, when I was there, that, to prevent 
ſuch accidents, their timbers in building are placed 
in a very particular manner ; they have no Attic 
ſtory, only ware-houfes, and one flodr over them. 
Perhaps the drawing, which I now fend you, of a 
ſingular fort of Monkies, male and female, may not 
prove unacceptable. Theſe animals are called Golok, 
or wild people, and are thought to be originally a 
mixture with the human kind, having no tails. 
They come out of the foreſts in the interior part of 
Bengal, from the country called Mevat. They in- 


habit the woods: their food is fruit, leaves, bark of 
trees, and milk: fleſh only when caught. They are 
very gentle, and extremely modeſt. They are of 
the height of a man; their teeth are as white as 
pearls; their legs and arms are in due proportion to 
their body, which is very genteel. Some of them 
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731 
were brought to Decca; and what I now fend you ig 
a copy of tlie original drawing. See Tas. Ill, 


I remain, dear Sir, 
Your affectionate 

humble ſervant. 
Stephen De Viſme. 


* The monkey, of which Mr. De Viſme has ſent this draw- 
ing and ſhort account, ſeems to be very like, if not the ſame with 
the ape without a tail, deſcribed by Mr. De Buffon in the XIV th 
volume of the Hiſtoire Naturelle, p. 92, under the name of the 
Gibbon, which it bears in ſome parts of the Eaft-Indies, This 
ſpecies is found, he ſays, along the coaſt of Coromandel, at 
— on the Molucca iſlands, and upon the confines of 
China. It grows to be upwards of four feet, walks on its hind 
legs, and ſometimes on all four, The hair, with which ir is co- 
vered, is either brown or black : round about its face is a circle 
of greyiſh hairs ; its eyes are large, but ſunk in its head ; its cars 
naked; its face flat, and of a copper colour. It is of a placid 
diſpoſition ; its motions are gentle; it was fed with bread, fruits, 
almonds. But the moſt fingular characteriſtic is, the great 
length of its arms; and though Mr. De Viſme takes no notice of 
this circumſtance in his deſcription, his drawing ſeems to indi- 
cate it ; but in a leſs ſtriking manner than that of Mr. De Buf- 
fon, who adds, that, when the animal is upright, it can touch 
the grou d with its hands, | 


M. M. 
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XII. A Letter from Mr. John Robertſon, 
Lib. R. S. to James Weſt, E; Pref- 
dent of the Royal Society; containing the 
Demonſtration of a Law of Motion, in 
the Caſe of a Body deflefted by two Forces 
tending conſtantly to two fixed Points, 


SIR, 


Read April 6, HE late Mr. Machin (who was, 
* for many years, ſecretary to the 
Royal Society, and Greſham profeſſor of aſtronomy) 
gave to the editor of the Engliſh edition of Sir Iſaac 
Newton's Principia, publiſhed in the year 1729, a 
tract entitled, The Laws of the Moon's Motion 
te according to Gravity,” which was annexed to that 
impreſſion: Mr. Machin, in the Poſtſcript to that 
tract, after apologizing for not mentioning the funda- 
mental principles of the demonſtration of the propo- 
fitions relating to the Moon's motions, fays, Some 
„% of which, I am apt to think, cannot eafily be 
% proved to be either true or falſe, by any methods 
* which are now in common uſe,” 


One of theſe principles he gives in the following 
words: 


« There is a law of motion which holds in the 
“ cafe where a body is deflected by two forces, 
« tending conſtantly to two fixed points. 
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« Which is, That the body, in ſuch a caſe, will 
« deſcribe, by lines drawn from the two fixed points, 
. * equal folids in equal times, about the line joining the 
&« ſaid fixed points. 
And (after obijerving that Sir Iſaac Newton has 
proved, that Kepler's law of bodies deſcribing equal 
areas in equal times about the centers of their revo- 
lution, cannot hold, whenever the body has a gravity 
or force to any other than one and the ſame point) 
further ſays, there ſeems to be wanting ſome ſuch 
ee law as I have here laid down, that may ſerve to 
<« explain the motions of the Moon and Satellites, 
« which have a gravity towards two different centers.” 
About the year 1742, diſcourſing with that emi- 
nent mathematician, the late William Jones, Eſq; 
F. R. S. on the above-mentioned law, he ſhewed me 
its demonſtration, and permitted me to take a copy 
thereof; and as I conceive it to be highly worth pre- 
ſerving, I now offer it to your conſideration, about 


giving it a place in the Philoſophical Tranſactions. 
am, 


\ © # mp 


Your moſt humble ſervant, 


rm_ 275 J. Robertſon. 


L 2 TAB. 


[76] 


T A B. IV. 


1186. 
Pierre 1710. 


I a body (P), projected in a given direction, be 
| conſtantly drawn towards two fixed points 6 and T), 

which are 4 both in the ſame — with the di- 
rection, the triangle (8P IT), firmed by right lines 
drawn from the body (P) to thoſe fixed points 
(SandT), halldefcribeequal ſolids (S TP P, STP), 
in equal times, about the right line (ST) joining the 
ſaid points. 

FIG. 2. For, fuppoſe a | body projected in the 
direction PP, and acted upon by two centripetal forces 

towards the fixed points 3 T; the an gles PPS, 
PPT lying in Aifferent planes, Let the — be di- 
vided into equal moments. 

In the firſt moment, ſuppoſe the body, by its 
given force, ſhould move along the line PP; and in 
the ſecond moment, if no new force was added, it 
ſhould continue to move in the ſame right line along 
P'p—=PP”; but when the body has come to P, ſup- 
pole it ated upon by the two centripetal forces, in the 
directions PT, PS; and let thoſe forces be in pro- 
portion to that in the direction PP", as the lines Pf, 
P's to the line P'p (PP). 

With theſe three right lines Py, Pr, P's, complete 
the parallelopipid PP“; and the body in P, being 
acted upon by theſe three forces, in the directions 


P's, 
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Pp, Pr, P's, which forces being as theſe three lines, 


ſhall move along the diagonal of the parallelopipid 
made by theſe three lines; ſo that, in the ſecond mo- 
ment of time, the body, inſtead of moving from P. 
to p, ſhall move from P to PV. 

Draw the lines SP, SP“ and TP, TP“, as alſo 
„ 

Now, the ſolid STPP'—ſolid ST Pp; for they 
ſtand upon equal baſes TPP, T Pp, and have one 
common vertex 8, or their common altitude is the 
perpendicular drawn from 8 to the plane P Tp. 

And the ſolid ST PP“ ſolid STP'p; for they 
ſtand upon the ſame baſe 8 T P', and lie between the 
ſame parallel planes pP, 57. 

Therefore the ſolid ST PP ſolid ST PP“. 

In like manner, in the third moment of time, the 
body at P” being acted upon by three forces, in the 
directions P'P”, P'S, PT, ſhall move along the line 
P'P”, ſo as to make the ſolid STP"P”—folid 
STPP”; and ſo in all ſucceeding equal moments of 
time, the triangle formed by right lines drawn from 
the body to the two fixed points 8, T, ſhall conſtantly 
deſcribe little ſolids, each equal to the folid S'T PP. 

Therefore, the moments of the folids being pro- 
portional to the moments of the time in which they 
are deſcribed ; the ſolid itſelf is proportional to the 
time in which it is deſcribed. Q. E. D. 

Some difficulties may, perhaps, ſeem to ariſe upon 
a ſlight view of only particular cafes of this propo- 
fition; but, it is conceived, all ſuch muſt vaniſh, 
when the ſame is thoroughly conſidered. 

For, as in two bodies T and S; if T is acted 
upon by 8, ſo as to deſcribe a right line, that is, 


if 
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if T falls directly upon 8, no area can then be de- 
ſcribed by the right line connecting T and 8; but 
yet, this is certainly one of the caſes whereby $ and T 
may poſſibly act upon each other. 

So in three bodies, 8, T, and P; if P moves in the 
ſame plane with 8 and T. no ſolid can then be de- 
ſcribed by the plane whoſe right lined fides are the 
lines connecting P to T and 8; but yet, this muſt be 
one of the caſes whereby 8, 1 and P, may poſſibly 
act upon each other. 
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XIII. X Letter from the Rev. Mr. Wil- 
liam Paxton, Refor of Buckland Brewer, 
in the County of Devon, 10 Dr. Milles, 
Dean of Exeter, F. R. S. and Pr. §. A. 


Buckland Brewer, April 7, 1769. 
RE v. SIR, 


Read April 20, T HAD the favour of yours, and 
ed with great chearfulneſs comply with 
your requeſt, as far as faint words can expreſs what, 

in reality, is beyond the power of deſcription. 
On Thurſday, the 2d of March, about four of the 
clock in the afternoon, a cloud, of a moſt uncom- 
mon blackneſs, gathered in the weſt- north- weſt, 
and, taking its courſe to eaſt-ſouth-eaſt, diffuſed a 
molt prodigious darkneſs, accompanied with a very 
copious ſhower of hail. It paſſed immediately over 
the church tower (remarkable for the height both 
of its ſituation and ſtructure), and, burſting with in- 
credible fury, poured forth an amazing body of fire, 
which threw down the ſouth-eaſt pinnacle on the 
church, and entering (as I ſuppoſe) at the breach, 
ſhivered a table on which the commandments were 
written, ſcorched and diſcoloured two tomb:-ſtones, 
broxc 


80 
broke the windows, and ſhattered the walls and roof 


to a great degree. The ſouth-eaſt corner ſuffered moſt; 
where it chiefly forced its way, and tore u P the ground 


on the outſide, where it found vent. There is ſome- 
thing very extraordinary in the diſperſion of the ſtones 
of the pinnacle to every point of the compaſs, and to 
different diſtances ; ſome of which were 700 pounds 
weight. I picked up one that weighed almoſt 8 pounds, 
at thediſtanceof 60perches from the church; and doubt 
not but others, and perhaps larger ſtones, were carried 
further: it may be worthy remark alſo, that ſeveral of 
the ſtones, ſome of which were not ſmall, though they 
appeared cloſe and firm, yet, on a very ſlight impreſſion 
of the fingers, mouldered into powder. The explo- 
ſion, on the opening of the cloud, was as inſtantaneous 
as terrible, and equalled the diſcharge of at leaſt a 
hundred cannon at once. 

It is matter of great wonder, that not only the 
church, but that every houſe in the village, which 
trembled to its foundation, was not reduced to atoms, 
or lighted up into a general blaze; and yet, ſtupen- 
dous mercy! not a man, woman, child, or beaſt, re- 
ceived the leaſt hurt. I am, 


S1R, 
Your very obedient, 


humble ſervant, 


William Paxton. 


XIV. Afra 
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XIV. Alſtract from a Meteorological Regiſter kept at the Royal 
H.ſpital near Plymouth, during the Year 1768. By 


W. Farr, M. D. Communicated by W. Watſon, M. D. 
F. R. S. 


N. B. Obſervations were made twice every day at ꝙ a. m. and 21 p. m. The ſtate of 
the Thermometer, mentioned in the column, is taken from one placed within doors, 
in an open ſtair-caſe, free from the rays of the ſun. 


A 


— — — 
* * 


— — 
3 
— — 


Rain. | N 
Inches. Weather, with Remarks. 


— — — 


WB Nr iſt, after a rainy forenoon, 
wind S8. E. the froſt ſet in towards even- 


ing, wind N. and continued till the 
'$th, the loweſt ſtate of the thermo. 
4 meter without doors was 20, on the 
* Love 2 _ 2 b 3d and 4th. During the reſt of the 


0 month much rain and ſqually weather 
Loweſt ate of D 29 5755S ind for the moſt part weſterly. On 


| K 20th, a violent => wind N. N, 


1768 | Barom, and Thermom. 


— — 


January aHig neſt ſtate of Barom. 30 x0 
O 


W. 4. when the Fame man of war was 
riven from her moorings in Hamoaze. 


The 


; 


| 
Vor. LIX. 92 M 


— — en 


February IH. ſtate of Barom. 
100L. ſtate of Dꝰ 


N 
a. ſtate of Barom, 
L. ſtate of Dꝰ 


H. ſtate of Thermom. 
L. ſtate of Dꝰ 
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Barom, and Thermom. | 


Rain. 
Inches. 


Weather, with Remarks. 


0 X | 
— — — een — 
. 


— — — 


The firſt week clear and froſty wea- 
her, wind N. and moderate; loweſt 
te of thermometer without dobfs 31; 


g the remainder of the month 
uſtant and heavy rains; from the 5th 
the 28th but one fair day; wind, for 
ſche moſt part, W. and S. W. from the 
lgth to the 1 3th blew freſh. 


— — 


— — — — 


This month proved remarkably dry; 
although a few drops of rain fell on 
[the ift, 12th, 15th, and 3rft, yet the 
juantity was too inconſiderable to be 
collected in the receiver. From the 
14th to the 18th the wind was W. 
che reſt of the month E. and N. E. 
with fine moderate froſty weather. 


- 


Wind continued eaſterly till the 
| Troth, with dry weather; from that 
time, to the end of the month, for 
the moſt part, weſterly, with frequent 
3.633 |ſqualls of wind and rain. 29th W. 
by N. 3. 28th 5. 3. 


* 


— 


r [1 


Air, the beginning of this month, 
xtremely ſharp and cold, with wind 


freſh at N. E.; remarkable Aurora 
Borealis in the nights of the 3d, — 


| 
H. ftate of Barom. 
L. ſtate of Dꝰ 


4H. ſtate of Thermom. 


L. ſtate of D* 


- 
H. ftate of Barom. 

L. ftate of Dꝰ 

H. ftate of Thermom. 
L. ftate of D* 


1H. ſtate of Barom. 
L. Rate of D? 
H. ſtate of "Thexmom.. 
L. ſtate of D? 

| 


4 


— 


Weather, with Remarks. 


—ů —— — 


[and gth; on the 6th the Thermo- 

meter, which had ſtood at 47 and | 
49 the preceding days, roſe, at once, 
to 60, and the air was very ſoft and 
warm; the Aurora Borealis appeared 
ſvery vivid again on the 24th, with a 


111 


arge and bright halo round the 
Moon, when the Thermometer roſe 
to 70. Fair the whole month, except 
the 17th and 29th; wind variable. 
| 


| ; 


——_— —_— 


| From the 6th of this month the 
rainy ſeaſon commenced ; wind, for 


as 4 ” nme. 


the moſt part, S. and 8. W. 24th, 


a heavy thunder-ftorm, wind S. E. 


8th, ſtormy weather, with much 
= wind W. 3. Thermometer 


| ftuous; wind, during the reſt of the 


ood at 57, and below 60, the 
reateſt part of the month | 


—— 


at 


un. 


| 1, very hot and ſultry, with thun- 

er; 2d, gth, 13th, roth, 16th, 
20th, 3oth, fair; the reſt rainy, 
7th, 12th, and 25th, very tempe- 


month, moderate, and, for. the moſf! 
pal t, 8. W. 


1 


| Rain. 
Barom. and Thermom. Inches.“ Weather, with Remarks. 
| i From the 13th to the 21ſt, weather 
| |. hot and ſultry ;3 thermometer being, for 
Auguſt 8|:1, ſtate of Barom. 30 08 äche moſt part, at 67, mornings and 
2.3|/L. ſtate of Dꝰ 29 40 evenings (middle of the day not ob- 
frequently H. ſtate of Thermom. 67 + (ſerved) ; from the 16th to the end of 
29|L. ſtate of Dꝰ 59 3.005 the month frequent ſhowers almoſt 
every day. Wind variable, but, for the 
| moſt part, moderate, 
| From the 1ſt to the 25th, only four 
| Septemb. 14H. ſtate of Barom. 30 10 fair daye, viz. 3d, gth, 14th, and 2oth, 
| 16|L. ſtate of Dꝰ 29 Og the reſt heavy and, often, conſtant rains, 
I, 11, 29H. ſtate of Thermom. 63 | with ſqually weather, particularly 1 5th, 
19|L. ſtate of D? 54 6.060 [röth, 17th, wind W. 3. 224, E 3. 
From 25th to October 3d, fair weather. 
To | Although ſo great a quantity of rain 
W | : S Jfell this month, yet there were 13 fair 
Otto 1 [, Jos of Foun 8 = days ; but the rains the reſt of the month 
7 Gn 1 * 4 wy 9 1 RES * 
. ſtate of D 40 7.350 122 to tne ZlIit, near four inches 


rain were collected in the receiver. 5th, 
6th, 18th, and goth, ſtormy. 


Yy 


— 
— — — * 


—_ — 


4th, at 4 p. m. during heavy ſqualls 
of rain and wind W. by S. 3. the 8 
fell in the barometer to 29.11 ; towards 
evening wind changing to W. by N. it 
became fair; on the Stn, at 4 p- ru 
the 


1 
T 
1 
- 
f 
, 


L 8s ] 


| Rain. 
1768 Barom, and Thermom. Unches. Weather, with Remarks. 

the & roſe to 30.13, or above an inch, 
in 24 hours ; and on the 6th 30. 34. 
On the 229, at 4 p. m. the g tell in 
3 the barometer to 28.20, wind N. W. 
November < 2 . 5 — 28 34 2, ſqually weather from the 21ſt to 
28 7] 3 Th " - the 26th, but much more ſtormy on the 
. * arg kr Do ö 6 ziſt than afterwards, This was the 
— 44 490 [loweſt ſtate of the barometer in theſe 
parts, ſince December 12, 1763, when 
ſthe $ fell to 27.96. Only ſix fair days 

during the month. 

| * 

ſt, thunder-ſtorm in the night, wind 
S. 3. On the 14th, froſt ſet in very 
ſharp, wind E. by N. but the wind 
December 12|H. ſtate of Barom. 30 31 changing to 8. E. on the 15th, rain 
21L. ſtate of Dꝰ 28 94 ſucceeded, Thermometer, without 
23H. ſtate of Thermom. 83 doors, not obſerved. Wind, from the 
14 L. ſtate of D? 34 3-985 [th to the 17th, eaſterly; the reſt of 


the month rain, for the moſt part, with 
weſterly winds. Eleven fair days this 
month. 


| 


d 
Total quantity of rain, during the 


[year 1768, 


66G ©__, AO CLIT ITO CS 


. 


- 1 
4 r 


— 


— . N ns .—- 2 * went 


964 


XV. An Account of a remarkable Aurora 
Borealis, ob/erved at the Obſervatory of 
tbe Marine at Paris, by M. Meſſier, of 
the Royal Academy of Sciences, and 
F. R. S. Tranſlated by J. Bevis, M. D. 
F. R. S. 


Read May 25, HE morning of the 6th of Au- 


8 guſt, 1768, was, for the moſt part, 
ſerene, and the afternoon was quite ſo. At near 
nine at night, the weſtern horizon was illuminated 
with a very ſenſible twilight, which increaſed greatly 
upon that which the ſun had left. I ſuſpected that 
this quantity of light could be only owing to a be- 
ginning Aurora Borealis; and, accordingly, about ten 
o'clock, the ſky. being perfectly clear, excepting one 
thick cloud, about the ſame height as Arcturus, repre- 
ſented in my drawing, TAB. V. The Aurora was at 
that time conſiderable ; ſeveral ſtreams of light had 
then ſhot up from the horizon. At half an hour after 
ten, the Aurora occupied nearly one half of the ho- 
rizon, extending from the weſt to the north-eaſt, and 
the horizon ſeemed to be covered with an uneven 
thick ſmoak, from which iſſued ſeveral ſtreamers of 
light ; twoof which, to the weſtward, aroſe to a great 
height, paſſing through the tail of the Great Bear, and 
were ſenſibly inclined to each other, tending to unite 

2 in 


_ CIS — 


os 


. 


Ht 
1 
1 
[| 


| TEELEEE, Den 
rem 
14 
: | TY 
M 
14 
| it 
| ! 
| R ' 
ih 
| 
1 
Hin 
[1 7 
"tt 
NINE 
| | | i 
Fold 
FLY 
11 
1719 
| : 
— — 


110 


11] 


i * [1 + i1 ' 9111 91 


' { 


44 


OOO 
TM, 


* 


| 
( 
[ 


* Nl 
It * 
1 
| 


JT 
1 


B. Fp. 86. 


— — — 


Wot. LIX.TA 


— — — 


Philos. Ir 


«10901 
= 0 ü 


N 3 
| + 
" :T , 
4 WM 
” F * s © 
7 YRS. 


Wil 
e 


—äẽ . —— 


—— 


— — 


—— — 


— — 


— — 


* — — 
——Ü—— A IE Ine — 


— 


— 


— 


—— —m—— — 


— —ͤ ͤ ͤ—ẽ— 


—— —— 


= — — 


— —h)ê — 


— — 


[ 87 ] 

in the zenith. Both theſe luminous ſtreamers kept 
in a continual agitation, which laſted the whole time 
of their exiſtence, that is, till leven o'clock. At 
the foot of theſe lights was the furnace, which glowed 
with rays of light leſs elevated, and ſenſibly inclined 
to the horizon; theſe were alſo in continual agitation. 
At eleven, fix ſtreamers, parallel to one another, ſhot 
up in the north, under the conſtellation of the Little 
Bear ; they aſcended not fo high, but were more con- 
ſpicuous than the two preceding ones, and their un- 
dulations were not ſo quick. About half an hour at- 
ter eleven, the {ky began to be clouded ; at midnight 
it was ſo all over, which put an end to all hope of 
further obſerving the progreſs -of this phenomenon. 
In this Aurora I could not diſcern any lightning or 
rumbling, as I did in that which appeared in the 
night of the 21ſt of May, 1762, deſcribed in the 
fifth and fixth volumes of the Memoires des Spavans 
Etrangers. 

Whilſt this phznomenon laſted, the air was calm, 
and no wind ſtirring ; at leaſt what little there was, 
was from the north-eaſt. The quickfilver in the ba- 
rometer ſtood at 28 inches 1. line; and Reaumur's 
thermometer at 20% degrees. During the whole day 
the barometer varied only 14 line, and the thermo- 
meter no more than five degrees. 


An Account of an Aurora Borealis, obſerved af Paris, 


the 5th of December, 1768. By the ſame. 


About ſeven in the evening, the northern quarter 
was enlightened with an incipient Aurora Borealis, 
which increaſed gradually. At eleven at night it was 

| very 
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very conſpicuons, numbers of luminous ſtreamers 
darting up from below the horizon, ſome of them 
reaching the zenith ; but none of the ſtreamers laſted 
any conſiderable time, and their light was but feeble. 
Several whitiſh clouds appeared in the north ; the 


furnace occupied a great part of the horizon. This 
phznomenon laſted almoſt the whole night. 


The ſame Aurora was obſerved at Berlin, where it 
laſted from fix in the evening till nine. It was alſo 
obſerved at Vienna, where it is ſaid that the needle 
of a compaſs loſt, during this phænomenon, its uſual 
direction, ſhifting at firſt two degrees eaſtward, and 
afterwards four degrees the contrary way ; it was at 
the ſame time remarked that the electrical machine 
had acquired an uncommon degree of force. 


— — — 
— —— 
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Received April 20. 


XVI. -O#/ervations on the Expectations of 
Lives, the I ncreaſe of Mankind, the In- 
uence of great Towns on Population, and 
particularly the State of London with 
reſpect to Healthfulneſs and Number of 

Inhabitants. In a Letter from Mr. 

Richard Price, F. R. S. to Benjamin 

Franklin, E/; LL. D. and F. R. S. 


DEAR SIR, 

Read April * * B E G leave to ſubmit to your pe- 

ne 1 ruſal the following obſervations. If 
you think them of any importance, I ſhall be 
obliged to you for communicating them to the 
Royal Society. You will find that the chief ſubject 
of them is the preſent ſtate of the city of "Pack ng 
with reſpect to healthfulneſs and number of inha- 
bitants, as far as it can be collected from the bills 
of mortality. This is a ſubject that has been con- 
ſidered by others; but the 9 method of calcu- 


lating from the bills has not, I think, been ſufhci- 
ently explained. 


* 


No competent judgment can be formed of the 


following obſervations, without a clear notion of what 
Vor. LIX. N the 
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the writers on Life Annuities and Reverſians have 
called the Expectation of Life. Perhaps this is not 
in common properly underſtood; and Mr. De 
Moivre's manner of expreſſing himſelf about it is 
very liable to be miſtaken. 

The moſt obvious ſenſe of the expeflation of a 
given life is, That particular number of years 
«© which a life of a given age has an equal chance 
« of enjoying.” This is properly. the time that a 
perſon may reaſonably expect to live; for the chances 
againſt his living longer are greater than thoſe for it ; 
and, therefore, he cannot entertain an expetZation of 
living longer, conſiſtently with probability. This 
period does not coincide with what the writers on 
Annuities call the expecration of 1; life, except on the 
ſuppoſition of an uniform decreaſe in the probabilities 
of life, as Mr. Simpſon has obſerved in his S. cr 
Exerciſes, p. 273. It is neceſſary to add, that, even 


on this ſuppoſition, it does not coincide with what is 


called the expectation of fe in any caſe of joint lives. 
Thus, two joint lives of 40 have an. even chance, ac- 


cording to Mr. De Moivre's hypotheſis “, of conti- 


* Mr. De Moivre's hypotheſis, here referred to, ſup- 
poſes (as is well known to thoſe who have ſtudied the ſub- 
jet of Life Annuities) an equal decrement of human life 
through all its ſtages. That is, it ſuppoles that out of any 
given number alive at a given age, the fame number will die 
every year till they are all dead. Thus; 86 Mr. De Moivre 
makes the utmoſt probable extent of life. The number of years 
which any given life wants of 86 he calls the — . of 
that life. 56, thereſore, is the complement of 30; and ſup- 
poſing 56 perſons alive at this age, one will die every year till, 
in 56 years, they will be all dead. The like will happen to 46 
at 40, to 36 at 50, and ſo on, for all other ages. This is an 


nuing 
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nuing together only-13 years, But the expeclation 
of two equal joint lives being (according to the ſame 
hypotheſis) always a third of the common complement, 
it is in this caſe 1545 years. It is neceſſary, therefore, 
to obſerve, that there is another ſenſe of this phraſe 

which ought to be carefully diſtinguiſhed from that 
no mentioned. It may ſignify © The mean conti- 
ce nuance of any given /ingle, joint, or ſurviving lives, 
« according to any given table of obſervations :” that 
is, the number of years which, taking them one with 
another, they actually enjoy, and may be conſidered 
as ſure of enjoying, thoſe who live or ſurvive beyond 
that period, enjoying as much more time in proportion 
to their number, as thoſe who fall ſbort of it enjoy 
leſs. Thus, Suppoſing 46 perſons alive, all 40 years 
of age, and that, according to Mr. De Moivre's - 
fothefis, one will die every year till they are all dead 
in 46 years, half 46 or 23 will be their expeFation of 
life : that is; The number of years enjoyed by them 
all will be juſt the ſame as if every one of them had 
lived 23 years, and then died ; fo that, ſuppoſing no 
intereſt of money, there would be no difference in va- 
lue between annuities payable for life to every ſingle 
perſon in ſuch a ſet, and equal annuities payable to 
another equal ſet of perſons of the ſame common 
age, ſuppoſed to be all ſure of living juſt 23 years and 


no more. 


excellent hypotheſis. It eaſes exceedingly the labour of calcu- 
lating the values of lives. It is remarkably agreeable to Dr. 
Halley's Table of Obſervations ; and, as far as it implies an 
equal decrement of life, is, in a great meaſure, confirmed by 
other Tables, 


N 2 In 


end of their poſſible exiſtence ; or, in the caſe of 
ſur vivorſhips, with the ſum of the probabilities that 


| * See Mr. De Moivre on Annuities, p. 65, &c. 4th edition, 
and Mr, Simpſon's Select Exerciſes, p. 255, 273. 1 
there 


1 


Ta) 


there ſhall be a ſurvivor at the end of the iſt, 2d, 
3d, &c. moments, from this time to the end of the 
poſſible exiſtence of ſurvivorſhip. This coincidence 
every one converſant in theſe ſubjects muſt ſee, upon 
reflecting, that both theſe ſenſes give the true preſent 


value of a life-annuity fecured by land, without. 
intereſt of money . 


* The ſum of the probabilities that any given lives will attain 
to the end of the 1ſt, 2d, 3d, &c. years from the preſent time to 
the utmoſt extremity of lite (for inſtance, 2% + 44 ＋ 43, &c. 


to .*.. = 224 for lives of 40, by the hypotheſis) may be called 
their expedtation, or the number of payments due to them, as 
yearly annuitants.. The ſum of the probabilities that they will at- 
tain to the end of the iſt, ad, 3d, &c. half years (or, in the par- 
ticular caſe ſpecified, 25 + 22'+ 32 + , &c.. = 2 balf 
years, or 222 years) is their expectation as half yearly. annuitants. 

And the ſums juſt mentioned of the probabilities of their attain- 
ing to the end of the 1ſt, ad, 3d, &c.. moments (equal in the ſame 
particular caſe to 23 years) is properly their expectation of life, 
or. their expeation as annuitants ſecured by land. 

Mr. De Moivre has concealed the demonſtrations of: the 
rules he has given for finding theſe expectations of life, and only, 
intimated, in general, that he diſcovered them by a calculation. 
deduced from the method of fluxions, p. 66, of his Treatiſe on 
Annuities, It will, perhaps, be agreeable to ſome to ſee how 
eaſily they are deduced in this method upon the hypotheſis of an 
equal decrement of life. | 

Let & ſtand for a moment of time and = the complement of any. 


afligned life. Then —, , , Kc. will be the preſent: 


7 * 0 
probabilities of its continuing to the end of the 1ſt, 2d, 3d, &c. 


moments; and —— the probability of its continuing to the. end: 


of x time, x will therefore be the fluxion of ihe ſum af 
the. probabilities, or of an area repreſenting this ſum, whole - 


This 
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This period in jeint lives, I have obſerved, is never 


ordinates are =, and axis x, 'The fluent of this expreſſion, 


or x—= is is the Tum itſelf for the time x; and this, when «gn, 


becomes In, and gives the expefation of the aſſigned life, or the 
ſum of all the probabilities juſt mentioned for its whole poſſible 


— 


4 is the probability that 


duration.— In like manner: Since ny 


1 


” X will be the 


two equal joint lives will continue x time = 
fluxion of the ſum of the probabilitiess The fluent is 


x* 


z 
7 + 72 which when & is 7 the expectation of two 


Again: Since = x — = is the proba- 


equal joint lives. 


bility that there will be a ſurvivor of two equal joint lives at the 


end of x time, N x x will be the fluxion of the ſum of 


2 3 
the probabilities ; and the fluent, or 55 — 725 
In, or the expectation of ſurvivorſhip between two equal lives, 


which therefore appears to be equal to the expectation of their 
joint continuance, The expectation of two unequal joint lives 
found in the ſame way is _ = m being the complement of 


the Ildeſt life, and n the 3 of the 1 The whole 


is (when «=) 


expeftation of ſurvivorſhip is E = +=, The expectation 


3 
of ſurvivorſhip on the part of the oldeſt is, 75 : and the ex- 


2 


pectation cn the part of the youngeſt is, 2 = 2 + 2 It is 


eaſy to apply this inveſtigation to any 8 of joint lives, and 
to all caſes of ſurvivorſhip. 

I have above endeavoured to ſhew diſtinctly how the expecta- 
tions of ſingle lives may be found, agreeably to any Table of Ob- 
ſervations, without having recourſe to any principles, except ſuch 
as are plain and common, 
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the ſame with the period which they have an equal 
hance of enjoying ; and in fingle lives, I have ob- 
ſerved, they are the ſame only on the ſuppoſition of 
an uniform decreaſe in the probabilities of life. If 
this decreaſe, inſtead of being always uniform, is ac- 
celerated in the laſt ſtages of life, the former period, 
in ſingle lives, will be % than the latter; if retarded, 
it will be greater. 

It is neceſſary to add, that the number exprefling 

the former period, multiplied by the number of 
ſingle or joint lives whoſe expectation it is added 
annually to a ſociety or town, gives the whole num- 
ber living together, to which ſach an annual addition 
would in time grow. Thus; fince 19, or the third 
of 57, is the expectation of two joint lives whoſe 
common age is 29, or common complement 57, 
twenty marriages every year between perſons of this 
age would, in 57 years, grow to 20 times 19, or 380 
marriages always exiſting together. The number ot 
ſurvivors allo ariſing from theſe marriages, and always 
living together, would, in twice 57 years, increaſe to 
the ſame number. And, fince the expectation of a 
ſingle life is always half its complement, in 57 years 
likewiſe 20 fingle perſons aged 29, added annually to 
a town, would increaſe to 20 times 28.5 or 570; 
and when arrived at this number, the deaths every 
year will juſt equal the acceſſions, and no further in- 
creaſe be poſſible. 

It appears from hence, that the particular propor- 
tion that becomes extinct every year, out of the whole 
number conſtantly exiſting together of ſingle or 
joint lives, muſt, wherever this number undergoes no 

variation, 
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variation, be exactly the ſame with the expeation 
of thoſe lives at the time when their exiſtence com- 
menced. Thus; was it found that a 19th part of 
all the marriages among any body of men, whoſe 
numbers do not vary, are difſolved every year by the 
deaths of either the huſband or wife, it would ap- 
pear that 19 was, at the time they were contracted, 
the exßpectation of theſe marriages. In like manner; 
was it found in a ſociety, limited to- a fixed number 
of members, that a 28th part dies annually out 
of the whole number of members, it would appear 
that 28 was their common expectation of life at the 
time they entered. So likewiſe ;- were it found in 
any town or diſtrict, where the number of births and 
burials are equal, that a 2oth or 3oth part of the in- 
habitants die annually, it would appear that 20 or 
zo was the expectation of a child juſt born in that 
town or diſtrict. Theſe expectations, therefore, for 
all fngle lives, are. eaſily found by a Table of Obſerva- 
tions, ſhewing the number that die annually at all 
ages, out of a given number alive at thoſe ages; 
and the general rule for this pur poſe is to divide 
te the ſum of all the living in the Table at the age 
« whole expectation is required, and at all greater 
« apes, by the ſum of all that die annually at 
<« that age, and above it; or, which is the fame, by 
te the number in the Table of the living at that age; 
te and half ſubtracted from the quotient will be the 
ce required exectalion. Thus, in Dr. Halley's 
Table, the ſum of all the living at 20 and upwards 
is 20,724. The number living at that age is 5938 ; 
and the former number divided by the latter, and 
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half unity “ ſubtracted from the quotient, gives 34.15 
for the expectation of 20. The expectation of the 
ſame liſe by Mr. Szmpſon's Table, formed from the 
bills of mortality of London, is 28.9. 


Theſe obſervations bring me to the principal 
point which I have had all along in view. They 


ſuggeſt to us an ealy method of finding the number 


of inhabitants in a place from a Table of Obſervations, 
or the bills of mortality for that place, ſuppoſing the 
yearly births and burials equal. Find by the 
% Table, in the way juſt deſcribed, the e 
« of an infant juſt born, and this, multiplied by the 
© number of yearly births, will be the number of 
« inhabitants.” At Breſlau, according to Dr. Hal- 
ley's Table +, though half die under 16, and there- 
fore an infant juſt born has an equal chance of living 
only 16 years, yet his expecFatzon, found by the rule 
I have given, is near 28 years; and this, multiplied 
by 1238 the number born annually, gives 34,004, 


* This ſubtraction is neceſſary, becauſe the diviſor ought to 
be made as much greater than the number dying annually given 
in the Table, as the expedation, with J unity added, is 
greater than the eæpectation, on account of the number that will 
die, in the couiſe of the year, out of thoſe who are continually 
added, in order to preſerve the numder of the living the ſme, 

In other words: If we conceive the recruit neceſſary to ſupply 
the waſte of every year to be made always at the end of 4A 
vear, the dividend ought to be the medium between the numbers 
living at the beginning and the end of the year; that is, it ought 
to be taken leſs than the ſum of the living in the Table at and 
above the given age, by half the number that die in the year; the 
eff. c of which diminution will be the ſame with the ſubtrafion I 
have directed, 

+ Vid. Lowthorp's Abridgment of the Philoſophical Tranſac- 
tions, vol. III. p. 669. 
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the number of inhabitants. In like manner; it ap- 
pears from Mr. Simpſon's Table, that, though an in- 
fant juſt born in London has not an equal chance of 
living 3 years, his expe&ation is 20 years; and this 
number, multiplied by the yearly births, would give 
the number of inhabitants in London, were the 
births and burials equal. The medium of the yearly 
births, for the laſt 10 years, has been 15,710. This, 
number, multiplied by 20, is 314, 200; which is the 
number of inhabitants that there would be in Lon- 


don, according to the bills, were the yearly burials 


no more than equal to the births: that is, were it to 
fupport itſelf in its number of inhabitants without 
any ſupply from the country. But for the laſt 10 
years, the burials have, at an average, been 22,956, 


and exceeded the chriſtenings 7, 246. Thus is, there- 


fore, at preſent, the yearly addition of people to Lon- 
don from other parts of the kingdom, by whom it is 


kept up. Suppoſe them to be all, one with another, 


perſons who have, when they remove to London, an 
expeftation of life equal to 30 years. That is; ſup- 
pole them to be all of the age of 18 or 20, a ſuppo- 


fition certainly far beyond the truth. From hence 


will ariſe, according to what has been before ob- 
ſerved, an addition of 30 multiplied by 7,246, that 
is 217,380 inhabitants. This number, added to the 
former, makes 531,580; and this, I think, at moſt, 
would be the number of inhabitants in London were 
the bills perfect. But. it is certain that they give the 
number of births and burials too little. There are 
many burying- places that are never brought into the 
bills. Many alſo emigrate to the navy and army 
and country; and theſe ought to be added to the 

| number 
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number of deaths. What the deficiencies ariſing 
from hence are, cannot be determined. Suppoſe them 
equivalent to 6000 every year in the births, and 6000 
in the burials. This would make an addition of 20 
times 6000 or 120,000 to the laſt number, and the 
whole number of inhabitants would be 651, 580. 
If the burials are deficient only two thirds of this 


number, or 4000, and the births the whole of it . 


20 multiplied by 6000, muſt be added to 314, 290 
on account of the defects in the births : and, fince 
the exceſs of the burials above the births wilt then 
be only 5,240; 3o multiplied by 5,246 or 1 57,380, 
will be the number to be added on this account ; 
and the ſum, or number of inhabitants, will be 
591,580. But if, on the contrary, the burials are 
deficient 6000, and the births only 4000 ; 80,000 
muſt be added to 314,290, on account of the defi- 
ciencies in the births; and 30 multiplied by 9, 246, 
on account of the exceſs of the burials above the 
births, and the whole number of inhabitants will be 
671,580, | 
Every ſuppoſition in theſe calculations ſeems to 
me too high. Emigrants from London are, in par- 
ticular, allowed the ſame expectation of continuance in 
London with thoſe who are born in it, or who come 
to it in the firmeſt part of hfe, and never afterwards 
leave it; whereas it is not credible that the former 
expefiation ſhould be ſo much as half the latter. 
But 1 have a further reaſon for thinking that this 
calculation gives too high numbers, which has with 
me irreſiſtible weight. It has been ſeen that the 
number of inhabitants comes out leſs on the ſuppo- 
ſition, that the defects in the chriſtenings are greater 
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1 
than thoſe in the burials. Now it ſeems evident 
that this is really the caſe ; and, as it is a fact not at- 
tended to, Iwill here endeavour to explain diſtinctly 

the reaſon which proves it. | 
The proportion of the number of births in Lon- 
don, to the number who live to be 10 years of age, 
is, by the bills, 16 to 5. Any one may find this to 
be true, by ſubtracting the annual medium of thoſe 
who have died under 10, for ſome years paſt, from 
the annual medium of births for the ſame number of 
years. Now, tho', without doubt, London is very 
fatal to children, yet it is incredible that it ſhould be fo 


fatal as this implies. The bill, therefore, very proba- 
bly, give the number of thoſe who die under 10 too 


great in proportion to the number of births ; and 
there can be no other cauſe of this, than a greater 


deficiency in the Sirtbs than in the burials, Were 
the deficiencies in both equal, that is, were the bu- 
rials, in proportion to their number, juſt as deficient 
as the births are in proportion to teir number, the 
proportion of thoſe who reach 10 years of age to the 
number born would be right in the Sis, let the defi- 
ciencies themſelves be ever ſo conſiderable. On the 
contrary, were the deficiencies in the Surials greater 
than in the births, this proportion would be given too 
great; and it is only when the former are leaſt that 
this proportion can be given too little. Thus; let 
the number of annual burials be 23, ooo; of births 
15,700; and the number dying annually under 10, 
10,900. Then 4,900 will reach 10 of 15,700 born 
annually; that is, 5 out of 16. Were there no 
deficiencies in the burials, and were it fact that only 
balf die under 10, it would follow, that there was an 


annual 
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annual deficiency equal to 4,900 ſubtracted from 
10,800, or 5,900 in the birth. Were the births a 
third part too little, and the þur:als alſo a third part 
too little, the true number of births, burials, and of 
chilaren dying under 10, would be 20,933 30, 666, 
and 14,400 ; and, therefore, the number that would 
live to 10 years of age would be 6,533 out of 20,937, 
or 5 of 16 as before Were the births a third 
part, and the burials ſo much as two-fifths wrong, 
the number of biribs, burials, and children dying un- 
der 10 would be 20, 933 32, 200 and 15,120; 
and, therefore, the number that would live to 10 
would be 5,8 13 out of 20,933, or 5 out of 18—— 
Were the birtbs a 3d part wrong, and the burials but 
a 6th, the foregoing numbers would be 20, 933 | 
26, 833 12,600; and, therefore, the number 
that would live to 10 would be 8, 333 out of 
20,933, or 5 out of 12.56: and this proportion 
ſeems as low as 1s conſiſtent with any degree of 
probability. It is ſomewhat leſs than the propor- 
tion in Mr. Simpſon's Table of London Obſerva- 
tions, and near one half leſs than the proportion 
in the Table of Obſervations for Breſlaw, where it 
appears that above 9 of 16 live to be 10, and that 
one half live to be 16. The deficiencies, therefore, in 
the births cannot be much leis than double thoſe in 
the burials * ; and the leaſt numbers I have given 


* One obvious reaſon of this fact is, that none of the births 
among Jews, Quaters, Papiſts, and the three denominations 0 
Diſſenters are included in the bills, whereas many of their burials 
are. It is further to be attended to, that the abortive and ſtill- 
born, amounting to about 6co annually, are included in the 
burials, but never in the births. If we add theſe to the chriſten- 
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muſt, probably, be neareſt to the true number of inha- 
bitants. However, ſhould any one, after all, think 
that it is not improbable that only 5 of 16 ſhould 
live in London to be 10 years of age, or that above 
two thirds die under this age, the conſequence of ad- 
mitting this will ſtil] be, that the foregoing calcula- 
tion has been. carried too high. For it will from 


hence follow, that the epectation of a child juſt 


born in London cannot be ſo much as I have taken 
it. This expe&ation is 20, on the ſuppoſition that 
half die under 3 years of age, and that 5 of 
16 live to be 29 years of age, agreeably to Mr. Simp- 
ton's Table. But if it is indeed true, that half die 
under 2 years of age, and 5 of 16 under 10, 


agreeably to the 5:/ls, this expectation muſt be leſs 


than 20, and all the numbers before given will be 
confiderably reduced. 
Upon the whole: I am forced to conclude from 
theſe obſervations, that the ſecond number I have gi- 
ven, or 651,580, though ſhort of the number of in- 
habitants commonly fuppoſed in London, is, very 
probably, greater, but cannot be much 4%, than the 
true number. Indeed, it is in general evident, that 
in caſes of this kind numbers are very much over- 
rated. The ingenious Dr. Brakenridge *, 14 years 
ago, when the bills were lower than they are 
now, from the number of houſes, and allowing 
fix to a houſe, made the number of inhabitants 
751,800. But his method of determining the num- 


ings, preſerving the burials the ſame, the proportion of the 
born, according to the bills, who have reached ten for the laſt ſix- 


teen years, will be very nearly one third inſtead of five ſixteenths. 
* Vid. Phil. Tranſact. vol, XLVIII. 
ber 
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ber of houſes is too precarious; and, beſides, fix to a 
houle is, probably , too large an allowance. Many 
families now have two houſes to live in. The ma- 
giſtrates of Norwich, in 1752, took an exact account 
of both the number of houſes and individuals in that 
city. + The number of houſes was 7,139, and of 


* If this is true, Dr; Brakenridge has alſo over-rated the 
number of people in England. The number of houſes rated to 
the window tax he had, he ſays, been certainly informed was 
690,000, The number of cottages not rated was not, he adds, 
accurately known; but from the accounts given in it appeared, 
that they could not amount to above 200, ooo; and, allowin 
6 to a houfe, this would make the number of people in England 
5,340,000. But if 5 to a houſe ſhould. be a juſter allowance, 
the number will be 4,4 50, oco. The number of people in Scot- 
land he reckons 1,500,000, and in Ireland 1,000,0c0.—See a 
Letter to George Lewis Scott, Eſq; Phil. Tranſat. vol. XLIX. 

id. Gentleman's Magazine for 1752, and Dr. Short's 
Comparative hiſtory of the increaſe of mankind, p. 38. In page 58 
of this laſt work the author ſays, that, in order to be fully ſa- 
tisfied about the number of perſons to be allowed to a family, 
he procured the true number of families and individuals in 14 
market towns, ſome of them conſiderable for trade and popu- 
louſneſs; and that in them were 20, 371 families, and 97,61r 
individuals, or but little more than 4+ to a family. He adds, 
that, in order to find the difference in this reſpect between 
towns of trade and country pariſhes, he procured from divers 
parts of the kingdom the exact number of families and indivi- 
duals in 65 country pariſhes. The number ies was 
17,208 individuals 76, 284; or not quite 43 to a * - 
the place I have juſt referred to, in the Gentleman's Magazine, 
there is an account of the number of houſes and inhabitants in Ox- 
ford excluſive of the colleges, and in Wolverhampton, Coventry, 
and Birmingham, for 1750. The number of perſons to a houſe 
was, by this account, 44 in the two former towns, and $53 
in the two latter. It ſeems, therefore, to appear that 5 perſons 


to a houſe is an allowance large enough for London, and too large 
tor England in general, 
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individuals 36,169, which gives neariy 5 to a houſe. 
Another method which Dr. Brakenridge 
took to determine the number of inhabitants in Lon- 
don was from the annual number of burials, adding 
2000 to the bills for omiſſions, and ſuppoſing a zoth 
part to die every year. In order to prove this to be a 
moderate ſuppoſition he obſerves that, according to 
Dr. Halley's Obſervations, a 34th part die every year 
at Breſlaw. But this obſervation was made too mad- 
vertently. The number of annual burials there, ac- 
cording to Dr. Halley's account, was 1174, and the 
number of inhabitants, as deduced by him from his 
Table, was 34,000, and therefore a 29th part died 
every year. Beſides; any one may find, that in 
reality the Table is conſtructed on the ſuppoſition, 
that the whole number born, or 1238, die every 
year ; from whence it will follow that a 28th part 
died every year. * Dr. Brakenridge, therefore, had 
he attended to this, would have ſtated a 24th part as 
the proportion that dies in London every year, and 
this would have taken off i 50, ooo from the number 
he has given. But even this muſt be leſs than 
the juſt proportion. For let three fourths of all 
who either die in London or migrate from it, be 
ſuch as have been born in London; and let 
the reſt be perſons who have removed to Lon- 
don from the country or from foreign nations, 


Care ſhould be taken, in conſidering Dr. Halley's Table, not 
to take the firſt number in it, or 1000, for ſo many juſt born, 
1238, he tells us, was the annual medium of births, and 1000 is 
the num ber he ſuppoſes all living at one year and under. It was 
inattention to this that led Dr. Brakenridge to his miſtake, 


- The 
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The exbectatian of the former, it has been ſhewn, 
cannot exceed 20 years, and 30 years have been al- 
lowed to the latter. One with another, then, they 
will have an expedation of 22 years. That is, one 


of 22 will die every year. And, conſequently; 


* The whole number of inhabitants in Rome, in the year 
1761, was 157,452; of whom 90, 2390 were males, and 67.213 
females. And the annual medium of births, for 3 years from 
1759 to 1761, was 3, 167, and of burials 7, 153. According to 
this account, therefore, a 22d part of the inhabitants die in 
Rome every year. See Dr. Short's Comparative Hiſtory of the 
increaſe and decreaſe of mankind in England and ſeveral countries 
abroad, p. 59, 60.——In Berlin, as the ſame author relates, 
p. 69, in fix years, from 1734 to 1740, the annual medium of 
births was 3;504, of burials 3,639, and the number of inha- 
bitants was 68,197 ; males 32,990, and females 35,207. A 
roth part, therefore, of the inhabitants of Berlin are buried every 
year. As numbers taken by actual ſurvey are generally too 
little, ſuppoſe, in the preſent inſtance, an error committed in 
reckoning the number of inhabitants, equal to a 1oth of the 
whole number, or to the whole number of children under x ; 
and ſuppoſe likewiſe no omiſſions in the burials; The conle- 
quence will be, that about 1 in 21 are buried at Berlin every 
year, ——At Dublin, in the year 1695, the number of inhabit- 
ants was found, by an exact ſurvey, to be 40,508 (ſee Philoſ. 
Tranſactions, Ne 261). I find no account of the annual 
burials juſt at that time; but from 1661 to 1681, the medium 
had been 1613; and from 1713 to 1728 it was 2123. There 
can, therefore, be no material error-in ſuppoſing that in 169g it 
was 1800; and this makes 1 in 22 to die annually.— In 1945 

the number of families in the ſame city appeared, by an exact 
account laid before the Lord Mayor, to be 9,214. It is pro- 
bable, this number of families did not co of more than 
50,0co individuals. Suppoſe them, however, 55,000 ; and, as at 
this time the medium of annual burials appears to have been 2,360, 
I in 23 died annually: ſee Dr. Short's Comparative Hiftory, 
p. 15, and New Obſervations, p. 228.— I know not how 
far theſe facts may be depended on; If they come at all near the 
truth, they demonſtrate that I have been very moderate in making 
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ſuppoſing the annual recruit from the country to be 
7000, the number of births 3 times 7000 or 21,009, 
and the burials and migrations 28,000 (which ſeem to 
be all high ſuppoſitions), the number of inhabitants 
will be 22: multiplied by 28,000, or 630,000. 
I will juſt mention here one other inſtance of ex- 
aggeration on the preſent ſubject. 


Mr. Corbyn Morris, in his Obſervations on the paſt 


only 1 in 224, including emigrants, to die in London annually. 
In 1631 the number of people in the city and liberties of 
London was taken, by order of the Privy Council, and found to 
be 130,178. This account was taken five years after a 
plague that had ſwept off near a quarter of the inhabitants; and 
when, therefore, the town being full of recruits in the vigour of 
life, the medium of annual burials muſt have been lower than 
uſual, and the births higher. Could, therefore, the mediuni of 
annual burials at that time, within the walls and in the 16 pa- 
riſhes without the walls, be ſettled, excluſive of thoſe who died 
in ſuch parts of the 16 pariſhes without the walls, as are not in 
the liberties, the proportion dying annually obtained from hence 
might be depended on, as rather leſs than the common and juſt 
proportion. But this medium cannot be diſcovered with any 
accuracy, Graunt eſtimates that two thirds of theſe 16 pariſhes 
are within the liberties; and, if this is right, the medium of an- 
nual burials in the city and liberties in 1631, was 5, 500, and 1 
in 234 died annually ; or, making a ſmall allowance for defi- 
ciencies in the bills, 1 in 22. Mr, Maitland, in his Hiſtory 


of London, vol. II. p. 744, by a laborious, but too unſatisfactory, 


inveſtization, reduces this proportion to x in 24+; and on the 
ſuppoſitions, that this is the true proportion dying annually, at 
all times, in London, and that the deficiencies in the burials 
amount to 3,038 annually, he determines that the number of in- 
habitants within the bills was 725,903 in the year 1737. 

Tune number of burials not brought to account in the bills is, 
probably, now much greater than either Dr. Brakenridge or Mr. 
Maitland ſuppoſe it. I have reckoned it fo high as 6000, in order 


to include emigrants, and alſo to be more ſure of not falling be- 
low the truth, 


growth 
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growth and preſent ſtate of the city of London, pub- 
liſhed in 1751, ſuppoſes that no more than a 6oth 
part of the inhabitants of London, who are above 20, 
die every year, and from hence he determines that 
the number of inhabitants was near a million. In 
this ſuppoſition there was an error of at leaſt one half. 
According to Dr. Halley's Table, it has been ſhewn, 
that a 34th part of all at 20 and upwards, die every 
year at Breſlaw. In London, a 29th part, according 
to Mr. Simpſon's Table, and alſo according to all 
other Tables of London Obſervations. - And in Scot- 
land it has been found for many years, that of 
974 miniſters and profeſſors whoſe ages are 27 and 
upwards, a 33d part have died every year. Had, 
therefore, Mr. Morris ſtated a 3oth part of all above 
20 as dying annually in London, he would have 
gone beyond the truth, and his concluſion would 
have been 400,000 leſs than it is. 

Dr. Brakenridge obſerved, that the number of in- 
habitants, at the time he calculated, was 127, ooo 
leſs than it had been. The bills have lately ad- 
vanced, but ſtill they are much below what they 
were from 1717 to 1743. The medium of the an- 
nual births, for 20 years, from 1716 to 1736, was 
18,000, and of burials 26,529 ; and by calculating 
from hence on all the fame ſuppoſitions with thoſe 
which made 651,580 to be the preſent number of 
inhabitants in London, it will be found that the 
number then was 735, 840, or 84, 260 greater than 
the number at preſent. London, therefore, for the 
laſt 30 years, has been decreaſing ; and though now 
it is increaſing again, yet there is reaſon to think 
that the additions lately made to the number of 

T2 buildings 
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buildings round it, are owing, in a great meaſure, 
to the increaſe of luxury, and the inhabitants re- 
quiring more room to live upon“. 

It ſhould be remembered, that the number of inha- 
bitants in London is now ſo much lets as I have made 
it, than it was 40 years ago, on the ſuppoſition that the 

roportion of the omiſſions in the dib to thoſe in the 
23 was the ſame then that it is now. But it 
appears that this is not the fact. From 1728, the 
year when the ages of the dead was firſt given in 
the bills, to 1742, near five-ſixths of thoſe who 
were born died under 10, according to the b:ils.— 
From 1742 to 1752 three quarters; and ever ſince 
1752 this proportion has ſtood nearly as it is now, 
or at ſomewhat more than two-thirds. The omiſ- 
fions in the b:rihs, therefore, compared with thoſe 
in the burtals were greater formerly; and this muſt 
render the difference between the number of inhabit- 
ants now and formerly leſs conſiderable than it may 
ſeem to be from the face of the bills. One reaſon 
why the proportion of the amounts of the births and 
burials in the bills comes now nearer than it did to 


* The medium of annual burials in the 97 pariſhes within the 
walls was, 


From 1655 to 1664, —— 3264 
>» From 1680 to 1690, —— 3139 
; From 1730 to 1740, e 2310 
From 1758 to 1768, 1020 


This account proves, that though, ſince 1655, London has. 
doubled its inhabitants, yet, within the walls, they have de- 
creaſed ; and fo rapidly for the laſt 30 years as to be now re- 
duced to one half. The like may be obſerved of the 17 pa- 
riſhes immediately without the walls. Since 1730 theſe pa- 
riſhes have been decreaſing ſo faſt, that the anuual burials in 


I the 
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the true proportion, may, 8 be that the num- 
ber of Diſſenters is conſiderably leſſened. The 
Foundling Hoſpital alſo may have contributed a little 
to this event, by leſſening the number given in the 
bills as having died under 10, without taking off any 
from the biribs; for all that die in this hoſpital are 
buried at Pancraſ church, which is not within the 
bills. See the preface to a collection of the yearly 
bills of mortality from 1657 to 1758 incluſive, p. 15. 

I will add, that it is probable that London is now 
become leſs fatal to children than it was ; and that 
this is a further circumſtance which muſt reduce the 
difference I have mentioned; and which is likewiſe 
neceſſary to be joined to the greater deficiencies in the 
births, in order to account for the very ſmalt propor- 
tion of children who ſurvived 10 years of age, during 
the two firſt of the periods [have ſpecified. Since 17 52, 
London has been thrown more open. The cuſtom of 
keeping country-houſes, and of ſending children to be 
nurſed in the country, has prevailed more. But, 
particularly, the deſtructive uſe of ſpirituous liquors: 
among the poor has been checked. 


I have ſhewn that in London, even in its preſent 


them have ſunk from 8,672 to 5,432, and are now lower than 
they were before the year 1660. ln Weſtminſter, on the con- 
trary, and the 23 out-pariſhes in Middleſex and Surrey, the an- 
nual burials have, fince 1660, advanced from about 4000 to 
10,000. Theſe facts prove that the inhabitants of Lon- 
don are now much leſs crowded together than they were. It 
appears, 1n particular, that within the walls the inhabitants take 
as much room to live upon as double their number did formerly, 


—— The very ſame concluſions may be drawn from an examina- 
tion of the chriſtenings. 
YET: ? 
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ſtate, and according to the moſt moderate computa» 
tion, half the number born die under three years of 
age; and I have obſerved that at Breilaw half live to 
16. At Edinburgh, if I may judge from ſuch 
of its bills as I have ſeen, almoſt as great a propor- 
tion of children die as even in London. But it 
appears from Graunt's* accurate account of the births, 
weddings, and burials in three country pariſhes for go 
years; and alſo, with -abundant evidence, from 
Dr. Short's collection of obſervations in his Com- 
parative Hiſtory, and his treatiſe entitled, New O. 
ſervations on Town and Country Bills of Mortality + ; 
that in country villages and-- pariſhes, the major 
part live to mature age, and even to marry. So 
great is the difference, eſpecially to children, between 
living in great towns and-in the country. But no- 
thing can place this obſervation in a more ſtrikin 

light than the curious account given by Dr. Thomas 
Heberden, and publiſhed in the Philoſophical Tranſ- 


* See Natural and Political Obſervations on the Bills of Morta- 
lity, by Captain John Graunt, F.R.S. | | 

+ The public is much obliged to this author for the pains he 
has taken in collecting obſervations on the mortality and increaſe 
of mankind, in different countries and fituations. Jn his New 
Obſervations, p. 309, he mentions an ingenious pariſh clerk, in 
the country, who, by a particular account which he took, found 
that of 314, who had been baptized in his pariſh in one year, 
80, or nearly a quarter part, died under four years of age, 
Forty-ſix died the firſt year; thirteen the ſecond ; ſixteen 
the third; and five the fourth. After four, life grows more 
ſtable, and at ten acquires its greateſt ſtability ; and in this caſe 
it cannot be reckoned that above a 1oth, or, at moſt, an $th 
more than the quarter that died under four, would die under 
age; and therefore, probably, near two-thirds arrived at ma- 
turity. | 0 111i. 
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actions (vol. LVII. p. 461), of the increaſe and 
mortality of the inhabitants of the iſland of Madeira. 
In this ifland, it ſeems, the weddings have been 
to the births, for 8 years, from 1759 to 1766, as 10 
to 46.8; and to the burials as 10 to 27.5, Double 
theſe proportions, therefore, or the proportion of 20 
to 46.8, and of 20 to 27.5 are the proportions of the 
number marrying annually, to the number born and 
the number dying. Let 1 marriage in 10 be a 
2d or 3d marriage on the fide of either the man or 
the woman , and 10 marriages will imply 19 indi- 
viduals who have grown up to maturity, and lived to 
marry once or oftener; and the proportion of the 
number marrying annually the firſt time, to the num- 
ber dying annually, will be 19 to 27.5, or near 3 to 
4. It may ſeem to follow from hence, that in this 
land near three-fourths of thoſe who die have been 
married, and, conſequently, that not many more than 
a quarter of the inhabitants die in childhood and celi- 
bacy ; and this would be a juſt concluſion were there 
no increaſe, or had the births and burials been equal. 
But it muſt be remembered, that the general effect of 
an increaſe, while it is going on in a country, 1s to 
render the proportion of perſons marrying annually 
to the annual deaths greater, and to the annual births 
leſs than the true proportion marrying out of any 


given number born. This proportion generally lies 


between the other two proportions, but always neareſt 
to the firſt“; and, in the preſent caſe, it is ſufhciently 
evident that it cannot be much leſs than two-thirds. 


* In a country where there is no increaſe or decreaſe of the 
inhabitants, and where alſo life, in its firſt periods, is ſo ſtable, 
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In London, then, half dic under three years of 
age, and in Madeira abuut taws-thirds of all who are 


ahd marriage ſo much encouraged, as that half all who are born 
live to be married, the annual births and buriais muſt be equal; 
and alſo quadruple the number of weddings, after allowing for 
2d and 3d marriages. Suppoſe in theſe circumſtances (every 
thing elſe remaining the ſame) the probabilities of life, during its 
firſt ſtages, to be improved; In this caſe, more than half the 
born will live to be married, and an increaſe will take place. 
The births will exceed the burials, and both fall below quadruple 
the weddings ; or, which is the ſame, below double the number 
annually married. Suppoſe next (the probabilities of life and the 
encouragement to marriage remaining the ſame) the prolifickneſs only 
of the marriages to be improved. In this caſe it is plain, that an 
increaſe alſo will take place; but the annual births and butials, 
inſtead of being leſs, will now both riſe above quadruple the 
weddings, and therefore the proportion of the born to that part 
of the born who marry (being by ſuppoſition two to one) will ve 
leſs than the proportion of either the annual births or the annua! 
burials to the number marrying annually. Suppole again (the 
encouragement to marriage remaining the ſame) that the probab: - 
lities of; life and the prolifickneſs of marriages are both improved. 
In this caſe, a more rapid increaſe will take place; or a greater 
exceſs of the births above the burials; but at the ſame time they 
will keep nearer to uadruple the weddings, than if the latter 
cauſe only had operated; and produced the ſame increaſe. I 
ſhould be too minute and tedious, were to explain theſe obſerva- 
tions at large. It follows from them, that, in every country or 
ſituation where, for a courſe of years, the barials have been 


either equal to or le than the births, and both under quadruple 


the marriages; and alſo that wherever the burials are 4% than 
quadruple the annual marriages, and at the ſame time the births 
greater, there the major part of all that are born live to marry. 
In the inftance which I have conſidered above, and which occa- 


fions this note, the annual births are ſo much greater than 


quadruple the marriages, and at the ſame time the annual burials 
ſo much %, that the proportion that lives to marry of thoſe who 


are born can ſcarcely be much leſs than I have ſaid, or two- 
thirds. 


born 


„ 
born live to be married. Agreeably to this, it ap- 
pears alſo from the account I have referred to, that 
the expectation of a child juſt born in Madeira is 
about 39 years, or near double the expectation of a 
child juſt born in London. For the number of inha- 
bitants was found, by a ſurvey made in the beginning 
of the year 1767, to be 64,014. The annual me- 
dium of burials had been, for eight years, 1293 ; of 
births 2201, The number of inhabitants, divided 
by the annual medium of þur:a/s, gives 49.89, or the 
expettation nearly of a child juſt born, ſuppoſing the 
births had been 1293, and conſtantly equal to the 
burials, the number of inhabitants remaining the 
ſame. And the ſame number, divided by the annual 


I have ſhewn how the allowance is to be made for ad and 3d 
marriages ; but it is not ſo confiderable as to be of any particular 
conſequence ; and, beſides, it is, in part, compenſated by the na- 
tural children which are included in the births, and which raiſe 
the proportion of the births to the weddings higher than it ought 
to be, and therefore bring it nearer to the true proportion of the 
number born annually, to thoſe who marry annually, after de- 
ducting thoſe who marry a 2d or 3d time. 

In drawing concluſions from the proportion of annual births 
and burials in different ſituations, ſome writers on the increaſe 
of mankind have not given due attention to the difference in 
theſe proportions ariſing from the different circumſtances of in- 
creaſe or decreaſe among a people. One inſtance of this I have 
now mentioned; and one further inſtance of it is neceſſary to 
be mentioned. The proportion of annual births to weddings 
has been conſidered as giving the true number of children derived 
from each marriage, taking all marriages one with another. 
But this is true only when, for many years, the births and bu- 
rials have kept nearly equal. Where there is an exceſs of the 
births occaſioning an increaſe, the proportion of annual birihs to 
weddings muſt be leis than the proportion of children derived 


from each marriage; and the contrary muſt take place where 
there is a decreaſe, 
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medium of births, gives 29.35, or the expeation of 
a child juſt born, ſuppoſing the burials 2201, the 
number of births and of inhabitants remaining the 
fame ; and the true expeFaton of life muſt be ſome- 
where near the mean between 49.89 and 29.35. 


Again: A goth part of the inhabitants of Madeira, 
it appears, die annually. In London, I have ſhewn, 
that above twice this proportion dies annually, In 
ſmaller towns a ſmaller proportion dies, and the 
births alſo come nearer to the burials. At Breſla w, 
I have obſerved, that, by Dr. Halley's Table, 
a 28th part dies annually; and the annual me- 
dium of births, for a complete century, from 
1633 to 1734, has been 1089; of burials 1250. 
* At Norwich, the annual medium of births, diſ- 
ſenters included, for four years, from 1751 to 1754, 
was 1150; of burials 1214. And as the number of 
inhabitants was at that time 36,169 (fee pag. 103), 
a zoth part of the inhabitants died annually. In ge- 
neral, there ſeems reaſon to think that in towns 
(allowing for particular advantages of fituation, trade, 
police, cleanlineſs, and openneſs, which ſome towns 
may have), the exceſs of the burials above the births 


and the annual deaths are more or leſs as the towns 
are greater or ſmaller. In London itſelf, about 160 


years ago, when it was ſcarcely a fourth part of its pre- 
ſent bulk, the bicths were nearly equal to the burials. 


* Vid. Dr. Short's Comparative Hiſtory, p. 63. And the 
Abridgment of the Philoſophical Tranſafions, vol. VII. part iv. 
p. 46. During the five years on which Dr. Halley has founded 


his Table, or from 1687 to 1691, the births happened a little to 
exceed the burials. 


But 
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But in country pariſhes and villages the births almoſt 
always exceed the burials ; and I believe it ſeldom 
happens that ſo many as a 3oth, or much more than a 
40th part of the inhabitants die annually *. In the 
four provinces of New England there is a very rapid 
increaſe of. the inhabitants: but, notwithſtandin 

this, at Boſton, the capital, the inhabitants would 
decreaſe were there no ſupply from the country : for, 
if the account I have ſeen is juſt, from 1731 to 
1762, the burials have all along exceeded the births+. 
So remarkably do towns, in conſequence of their un- 
favourableneſs to health, and the luxury which ge- 


nerally prevails in them, check the increaſe of 
countries. 


* In 1738 there was an account taken of the number of fa - 


milies and inhabitants in the Pruſſian dominions, The number 
of inhabitants was 2,138,465. The medium of annual births, 
weddings, and burials was nearly 84,000 ; 21,000, and 55,481. 
Near a 40th part, therefore, died every year. Vid. Dr. Shorts 
Comparative Hiſtory, p. 69, and Abridgment of the Philoſophical 
Tranſactions, ibid. The proportion of weddings and burials 
to the births ſhews that, in theſe countries, there was a quick in- 
creaſe, notwithſtanding the waſte in the cities. In the year 
1733 a ſurvey was taken of the inhabitants of the pariſh of Stoke 


Damerel in Devonſhire, and the number of men, women, and 


children, was found to be 3361. The chri/tenings for the year 
were 122—— the weddings 28——burials 62.——No more, there- 
fore, than the 54th part of the inhabitants died in the year. 
In part of this year an epidemical fever prevailed in the pariſh. 
See Martyn's Abridgment of the Philoſ. Tranſactions, vol. IX. 
p. 325» According to Graunt's account of a pariſh in 
Hamphire, not reckoned, he ſays, remarkably healthful, a goth 
part of the inhabitants had died annually for go years. Natural 
and Political Obſervations, &c. Chap. xii. 
+ See a particular account of the births and burials in this 
town from 1731 to 1752 in the Gentleman's Mugazine for 1753, 


p- 413. 
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 Healthfulneſs and Prolificknefs are, probably, 
caufes of increaſe ſeldom feparated. In conformity 
to this obſervation, it appears from comparing the 
bifths and weddings, in countries and towns where 
regiſters of them have been kept, that in the former, 
marr! one with another, ſeldom produce leſs than 
four children each ; generally between four and five, 
and ſometimes above five. But in towns ſeldom 


above four ; generally between three and four ; and 
ſometimes under three? 


I have ſometimes heard the great number of old 
ple in London mentioned to prove its favourable- 
neſs to health and long life. Bat no obſervation can 
be much more erroneous. There ought, in reality, 
to be more old people in London, in proportion to 
the number of inhabitants, than in any ſmaller towns, 
becauſe at leaft one quarter of its inhabitants are 
perſons who 'come into it, from the country, in the 
moſt robuſt part of life, and with a much greater 
probability of attaining old age, than if they had come 
into it in the weakneſs of infancy. But, notwith- 
ſtanding this advantage, there are much fewer per- 
ſons who attain to great ages in London than in any 
other place where obſervations have been made. 
At Vienna, of 22,704 who died in the four years 


* Any one may ſee what evidence there is for this, by con- 
faulting the accounts in Dr, Short's two books already quoted; 
and in the Abridgment of the Philoſophical Tranſactions, vol. VII. 
part iv. p. 46. —ln conſidering theſe accounts, it ſhould not be 
forgotten that allowances muſt be made for the different circum» 
ſtances of increaſe or decreaſe in a place, agreeably to the obſer- 
vation at the end of the note in pag. 113. 
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1717, 1718, 1724, 1725 *, 109 reached go yeats, 
that is, 48 in 10,000. But in London, for the 
laſt 30 years, only 35 of the ſame number have 
reached this age. it appears, by Dr. 
Halley's Table, that 41 of 1238 born, or a zoth 
part, live to be 80 years of age. In the pariſh of 
All-ſaints in Northampton +, an account has been 
kept for many years of the ages at which all die; 
and, I find, that of 1377, who died there in 13 
years, 59 have lived to be 80, or a 23d part. 
Accotding to Mr. Kerſſeboom's Table of Obſerva- 
tions, publiſhed at the end of the laſt edition of Mr. De 
Moivte's Treatiſe on the Doctrine of Chances, a 1 4th 
part of all that are born live to be 80; and, had we any 
obſervations in country pariſhes, this, probably, would 
not appear to be too high a proportion J. But in 
London, for the laſt 30 years, only 25 of every 1000 


* Vid. Abridgment of the Philoſophical Tranſactions, 
vol. VII. part iv. p. 46. It appears bello that more than 
three fifths of all who died in thels years at Vienna were 
boys and girls, by whom, I ſuppole, are meant perſons under 
16. About the ſame proportion dies under 16 at Berlin. 

+ In this town, as in moſt other towns of any magnitude, the 
births, including Diſſenters, fall ſhort of the burials; and the 
greater part die under age. 

t This, however, will appear itſelf W when com- 
pared with the following account: In 1701, the burials in 
the diſtrict of Chriſtiana, in Norway, amounted to 6, 929, and 
++ the chriſtenings to 11,024. Among thoſe who died, 394, or 
* in 18, had lived to the age of 90; 63 to the age of 100, and 
1 3 to the age of 101. In the dioceſe of Bergen, the per- 
+ ſons who died amounted only to 2, 580, of whom 18 lived to 
the age of 100; one woman to the age of 104, and another 


+ woman to the age of 108.” 
Sec the Annual Regifter for 1761, p. 197. 


Who 
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who have died, have lived to be 8, or a 40th part; 
which may be eaſily diſcovered by dividing the ſum 
of all who have died during theſe years at all ages, 


by the ſum of all who have died above 80. 


Among the peculiar evils to which great towns are 
ſubject, I might further mention the PLAGuk. Be- 
fore the year 1666 this dreadful calamity laid Lon- Y 
don almoſt waſte once in every 15 or 20 years; and 1 
there is no reaſon to think that it was not generally | 
bred within itſelf. A moſt happy alteration has 
taken place, which, perhaps, in part, is owing to 
the greater advantages of cleanlineſs and openneſs, 
which London has enjoyed fince it was rebuilt, and 
which lately have been very wiſely improved. 


The facts I have now taken notice of are fo im- 
portant that, I think, they deſerve more attention than 
has been hitherto beſtowed upon them. Every one 
knows that the ſtrength of a ſtate confiſls in the num- 
ber of people. The encouragement of population, 
therefore, ought to be one of the firſt objects of policy 
in every ſtate; and ſome of the worſt enemies of 
population are the luxury, the licentiouſneſs, and 
debility produced and propagated by great towns. 

I have obſerved that London is now“ increaſing. 
But it appears that, in truth, this is an event more to 
be dreaded than deſired. The more London in- 


* This increaſe is greater than the bills ſhew, on account of 
the omiſſion in them of the two pariſhes which have been moſt 
encreaſed by new buildings; I mean Marybone and Pancraſs pa- 


riſhes. The former of theſe pariſhes is, I ſuppoſe, now one of 
dhe largeſt in London, | 


creaſes, 
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cieaſzs, the more the reſt of the kingdom muſt be de- 
ſerted ; the fewer hands muſt be left for agriculture ; 
and, conſequently, the leſs muſt be the plenty and 
the higher the price of all the means of ſubſiſtence. 
Moderate towns, being ſeats of refinement, emu- 
lation, and arts, inay be public advantages. But 
great towns, leng before they grow to halt the bulk 
of London, become checks on population of too 
hurtful a nature, nurſeries of debauchery and volup- 
tuouſneſs; and, in many reſpects, greater evils than 
can be compenſated by any advantages *. 


* The mean annual births, weddings, and burials in the fol- 
towing towns, for ſome years before 1768, were nearly, 


Births, Weddings. Burials. 
At Paris, 


— 19,200 — 4 300 — 19,500 
Vienna, — 5.600 — — 6, 800 
Amſterdam, — 4,500 — 2,409 — 7, 600 
Copenhagen, — 2,700 — 8068 — 3, 1c0 


In the Paris bills there is, I am informed, an omiſſion of all 
that die in the Foundling Hoſpital, amounting to above 2000 an- 
nually. The exceſs, therefore, of the burials above the births is 
greater than the bills ſhew. This exceſs, however, is much leſs 
than could have been expected in ſo large a town. I am not ſure 
to what cauſe this ought to be aſcribed ; but I cannot wonder at 
it, if it be indeed true, that a fifth of all born in Paris are ſent to 
the Foundling Hoſpital, and that a third of the inhabitants die in 
hoſpitals, and alſo that all married men are excuſed from ſerving 
in the militia, from whence draughts are made for the army. 
Theſe are encouragemenis to marriage and population, which no 
other city enjoys; and it is ſtrange that in this kingdom ſome 
policy of the ſame kind with that Jaſt mentioned ſhould not be 
purſued, A further ſingularity in the ſtate of Paris is, that the 
births in it are above four times the weddings, nothing like 
which is the caſe in any other town whoſe bills I have ſeen, It 
may ſeem, therefore, that here, as well as in the molt heajthiul 


Dr. Heberden 
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Dr. Heberden obſerves that, in Madeira, the in- 
habitants double their own number in 84 years. But 


and increaſing country pariſhes, each marriage produces more 
than four children; but this is a concluſion which, in the pre- 
ſent caſe, cannot be depended on. It ſhould be conſidered that, 
probably, ſome who leave the country to ſettle at Paris, come to 
it already married ; and that no ſmall proportion of 'the births 
may be illegitimate, Theſe cauſes, however, may only balance 
the allowance to be made for the ſecond and third marriages 
among the annual weddings; and, if it is indeed fact, that the 
people at Paris are ſo prolific as they appear to be in the bills, it will 
only prove more ſtrongly that, like other great towns, it is very 
unfavourable to health; for the more prolific a people are, the 
greater mult be the mortality among them if they do not increaſe. 
Let us ſuppoſe the true number of deaths at Paris, in- 
cluding emigrants and ſuch as die in the Foundling Hoſpital, to 
be 21,000; the number married annually 2 x 4, 300 or 8,6000; 
and the births, as before, 19, 200. 1, 9co then will be the num- 


ber of annual recruits from the country, Of theſe let only 


1,200 be ſuppoſed to marry: and 8,660 leſſened by 1, 200, 


or 7,400, will be the number of thoſe born at Paris who marry 
annually; and 11,800, or above three-fifths will be the number 
dying in childhood and celibacy. This, though it gives an un- 
favourable repreſentation of Paris when compared with the 
country, makes it appear to advantage when compared with ſome 
other great towns. I am not ſufficiently informed of the ſtate of 
Paris to know how near this calculation comes to the truth. 


Every ſuch doubt would be removed, were the ages of the dead 


given in the Paris bills. It is much to be wiſhed this was done. 
The births and burials here come ſo near to one another, that 
there can ſcarcely be a properer.place for ſuch bills; and a Table 
of Obſervations might be formed from them that would give the 
values of lives much more exactly than the London Tables. 

I cannot help adding that, excepting the omiſſion I have 
mentioned in the burials, the Paris bills are complete; but 
it is well known that the London bills are extremely otherwiſe. 


London, therefore, muſt be much larger in compariſon of Paris 
than It appears to be in the bills, 


this 
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this (as you, Sir, well know) is a very ſlow increaſe 
compared with that which takes place among our 
colonies in AMERICA. In the back ſettlements, where 
the inhabitants apply themſelves entirely to agricul- 
ture, and luxury 1s not known, they double their 
own number in 15 years; and all through the nor- 
thern colonies in 25 years *. This is an inſtance of 
increaſe fo rapid as to have ſcarcely any parallel. The 
births intheſe countries muſt exceed the burials much 
more than in Madeira, and a greater proportion of 
the born muſt reach maturity. In 1738, the 
number of inhabitants in New Jerſey was taken by 
order of the government, and found to be 47,369. 
Seven years afterwards the number of inhabitants was 
again taken, and found to be increaſed, by procrea- 
tion only, above 14,000, and very near one half of 
the inhabitants were found to be under +16 years of 
age. In 22 years, therefore, they muſt have doubled 
their own number, and the births muſt have ex- 
ceeded the burials 2000 annually., As the increaſe 
here is much quicker than in Madeira, we may be 
ſure that a ſmaller proportion of the inhabitants muſt 
die annually. Let us, however, ſuppoſe. it the ſame, 
or a goth part. This will make the annual burials 


* See a diſcourſe on Griſtian union, by Dr. Styles, Boſton, 
1761, p. 103. 109, &c. See alſo The intereſt of Great Britain 
conſidered with regard te her Colonies, together with Obſervations 
concerning the increaſe of mankind, perpling of countries, c. p. J5. 
21 edit. London, 1761. PE; 

* According to Dr. Halley's Table the number of the living 
under 16 is but a third of all the living at all ages; and this may 
be nearly tne caſe in all places which juſt ſupport themſelves in 
the number of their inhabitants, and neither increaſe or decreaſe. 
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in New England alone, be 


1 
to have been, during theſe ſeven years, 1000, and 
the annual births 3000, or an 18th part of the inha- 


bitants. Similar obſervations may be made on the 


much quicker ' increaſe in. Rhode Ifland, as related 
in the preface to Dr. Birch's collection of the bills 
of mortality, and alfo in the valuable pamphlet, laſt 
quoted, on the intereſt of Great Britain with regard 
fo ber colonies, p. 36. What a prodigious differ- 
ence muſt there be between the viganr and the hap- 
pineſs of human life in ſuch fitnations, and in fuch 
a place as London? The original number of 
perſons who, in 1643, had fettled in New England, 
was 21, 200. Ever ſince it is reckoned, that more 
have left them than have, gone to them“. In 
the year 1760 they were increafed to half a mitfion. 
They have, therefore, all along doubled their own 
number in 25 years ; and, if they continue to in- 
creaſe at the ſame rate, uy_ 70 years hence, 

ze four millions; and in all 
North America above twice the number of inhabit- 
ants in Great- Britain Ff. —— But I am wandering 


* See Dr. Styles's pamphlet juſt quoted, p. 1 ro, &c. 

+ The rate of increaſe, ſuppoſing the procreative. powers the 
fame, depends on two cauſes: The “ encouragement to mar- 
«© riage; and the ** expefation of a child juſt born.” When 
one of theſe is given, the increaſe wilt be always in proportion 
to the other. That is; As much greater or /efs as the ratio is of 
the numbers who reach maturity, and of thoſe who marry to the 
number born, ſo much quicker or flatuer will be the increaſe, — 
Let us ſuppoſe the operation. oi theſe cauſes ſuch as to produce an 
annual excels of the births above the burials equab to a 30 h part 
of the whole number of inhabitants. It may feem to follow 
from hence, that the inhabitants would double their own number 
in 36 years; and thus ſome have calculated. But the truth is, 
that they would double their on number in much leſs time. 


from 


1 j* 
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from my purpoſe in this letter. The point 1 had 
chiefly in view was, the preſent ftate of London as 


Every addition to the number of inbabitants from the births 
produces a propartjondbly greater number of births, and agreater 
exceſs of theſe above the burials z and if we ſuppoſe the exceſs 
do increaſe annually at the fame rate with the inhabitants, or fo 


as to preſerve the ratio of it to the number of inhabitants always 
the fame, and call this ratio g, the petiod of doubling will be 


the guatient produced by dividing the logarithm of 2 by tbe 
a fference between the loparithms of 1 + 1 and +, as might be 
eaſily demonſtrated, In the preſent caſe, r being 36, and r + 1 
being 37, the period of doubling comes out 24 years. If is 
taken equal to 22, the period of doubliog will be x 5 years. 
But it is certain that this atio may, in many ſituations, be greater 
than Er; and; inſtead of remaining the ſame, or becoming leſs, 
it may increaſe, the conſequente of which will be, that the period 
of doubling will be ſhorter fhran this cule gives it ——Acrord- 
ing to Dr. Halley's Table, dhe number of perſons between ao 
and 42 years of age is a thitd part of the whole flumber living at 
all ages. The prolific part, therefore, of à country may very 
well be a zth of the whole number of inhabitants; and ſup- 
poſing four of thefe, or every other marriage between perſons all 
under 42, to produce one birth every year, the annual nuniber 
of births will be a 16th part of the whole number of people; 
and, therefore, ſuppoſing the burials'to be a' 48th part, the an- 
nuat exceſs of the births above the burtals will be a 24th part, 
and the period of dowbling 17 years.-——The number of inha- 
bitants in New England was, as I have faid from Dr. Stiles's 
pamphlet, half a million in 1760. If they have gone on in- 
creafing at the ſame rate ever fince, they muft be now 640,000; 
and it ſeems to appear that in fact they are now more than this 
number. For, fitice I have wtit the above obſervations, I have 
ſeen a particular account, grounded thiefty on Turveys lately 
taken with a view to taxation and for other purpoſes; of the 

number of males, between 16 and 66, in the four provinces. 
According to this account, the number of ſuch males is 
218,000. The whole number of people, therefore, between 
16 and 60, ſuppoſing 14 males to 13 females, muſt be nearly 


R 2 to 
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to healthfulneſs, number of inhabitants, and its in- 
fluence on population. The . obſervations I have 
-made may, perhaps, help to ſhew how the moſt is to 
be made of the lights afforded by the London bills, 
and ſerve as a ſpecimen of the proper method of cal- 
culating from them. It is indeed extremely to be 
wiſhed that they were leſs imperfect than they are, 
and extended further. More pariſhes round London 
might be taken into them; and, by an eaſy improve- 
ment in the pariſh regiſters now kept, they might be 


420,000. In order to be more ſure of avoiding excefs, I will 
call them only 400,000. In Dx. Halley's Table the proportion 
of all the living under 16 and above 6, to the reſt of the living, 
is 13.33 to 20; and this will make the number of people now 
living in the four provinces of New England to be 666,000. 
But, on account of the rapid increaſe, this proportion muſt be 
conſiderably greater in New England, than that given by Dr. 
Halley's Table. In New Jerſey, I have ſaid the number of 
people under 16 was found to be almoſt equal to the number 
above 16. Suppole, however, that in New England, where the 
increaſe is ſomewhat ſlower, the proportion I have mentioned is 
only 16 to 20, and then the whole number of people will be 
7 20,000. Ru : 

I cannot conclude this note without adding a remark to re- 
move an objection which may occur to ſome in reading Dr. He- 
berden's account of Madeira, to which I have referred. In that 
account 5945 is given as the number of children under ſeven iu 
the iſland, at the beginning of the year 1767. The medium of 
annual births, for eight years, had been 2201; of burials 1293. 
In fix years, therefore, 13,206 muſt have been born; and if, at 
the end of fix years, no more than 5945 of (theſe were alive, 
1210 muſt have died every year. That is; almoſt all the bu- 
rials in the iſland, for fix years, muſt have been. burials of 
children under ſeven years of age. This is plainly incredible; 
and, therefore, it ſeems certain, that the number of children 
under ſeven years of age muſt, through ſome miſtake, be given, 
in that account, 3000 or 4099 too little. 
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extended through all the pariſhes and towns in the 
kingdom. The advantages arifing from hence would 
be very conſiderable. It would give the preciſe law 
according jo which human life waſtes in its different 
ſtages, and thus ſupply the neceflary 4x72 for com- 
puting accurately the values of all /fe-anmmzzzes and 
reverſions. c It would, likewiſe, ſhew the different 
degrees of healthfulneſs of different ſituations, mark 
the progreſs of: population from. year to year, keep 
always in view the number of people in the king- 
dom, and, in many other reſpects, furniſh inſtruc- 
tion of the greateſt importance to the ſtate. Mr, De 
Moivre, at the end of his book on the doctrine of 
chances, has recommended a general. regulation of 
this kind ; and obſerved, particularly, that at leaſt 
it is to be wiſhed, that:an account was taken, at 
proper intervals, of all the living in the kingdom, 
with their ages and occupations ; which would, in 
ſome degree, anſwer moſt of the purpaſes I have 
mentioned. ———PBut, dear Sir, I am ſenſible it is high 
time to finiſh theſe remarks. I have been carried in 
them far beyond the limits I at firſt intended. I al- 
ways think with pleaſure and gratitude of your friend- 
ſhip. The world owes to you many important dif- 
coveries; and your name muſt live as long as there 
is any knowledge of philoſophy among mankind. 
That your happineſs in this, and every other reſpect, 
may continually increaſe, * the ſincere wiſh of, 
| 2 BE 
Your much obliged, 
and very humble ſervant, 


Newington-Green . E 
April 3, 1769. T | Richard Price. 
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XVII. Difſertatio epiſtolaris de Offibus et 
Dentibus Elephantum, aliarumgue Bellua- 
rum in America Septentrionali, aliiſgue 
borealibus Regionibus obviis; qua indige- 
narum B — efſe oftenditur. Auctore 
R. E. Raſpe, Sereni imo Haſſiarum 
Landgravio a Conſiliis, et R. S. F. 


SOCIETATI REGIA SCIENTIARUM 
LONDINENSL 


Read May 11, FYERSCRIPSIT ad me illuſtris 

7 Pringlius, baronettus: Media nu- 
per in America Septentrionali, non procul ab 
< Ohio fluvio, intra ſpatium duorum aut trim 
<c jage gerum terræ paludoſæ, fale feecundz, ſceleta 
« tripinta- belluarum majorum inventa fuiſſe, nulla 
* ant rara terra folum ſepulta: $ magnitudinis 
« offium atque dentium majorum habeatur ratio, ele- 


*« phantina vidert; ob formam motarium dentium, 


*« qui carnivort potius fint animals, ambigi cui bel- 
te Juarum ſpeciei tribuenda ; quæri inter naturæ ſtu- 
« dioſos de phænomeni cauſis; pro ſua in me bene- 
te yolentia et meam rogare ſementiam. ” 

Hanc diſſertationem, quamvis difficultates quæſtio- 
nis magis oſtendat quam ſolvat, malui judieio veſtro 


potius 
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potius ſubjicere quam dare aliud quodvis ſtudiorum 
meorum documentum. 

Duplex proprie eſt quæſtio; altera, de caufa, 
« quæ harum belluarum oſſa in Americam Septen- 


46 trionalem tranſvexerit? Altera, « quz in tam 
e brevi ſpatio concluſerit et ſepehierit? 

Primam ſoluturo occurrit: 

xr, Hiſtoricorum America conſtans obſervatio, 
omnem hanc novi orbis tertam, cum tribus fere ab- 
hine ſeculis detecta Europtis patere cœpit, nonniſt 
à quadrupedibus minoribus fuiſſe habitatam; pete - 
grina igitur vidert illa, five elephantum five aliarum 
belluarum coloffalium fint offa, 

2. In mentem redeant offa majora in Aſiæ aut 
dibiriæ borealibus regionibus inventa et obvia, qua 
fubterraneo lucifugo animati, quod Mammout dicitur, 
tribuit fabata, elephantis aliiſque belluis vindicant .. | 
cominentarit Petropolitani et Gmelinus in Itinerario 
Sibiriaco, Nec in Afre et Atnerics ſolum borealibus 
provinciis ea occurrunt, effodiuntur etiam in Earope 
climatibus ſeptentrionalibus. 

De Britannicis huc pertinentia quædam in Tranſa- 
Aionibus veſtris legiſſe memini. De Suecia fidem fa- 
civnt Holmienſis academiæ commentarii. Ex Ger- 
maniæ natural hiſtoria minus vulgatas aliquot obſer- 
vationes addere liceat. | | 

Nil moror gigantum offa, quz eredula antiquitas ſpe- 
Aanda ſervavit in cathedralibus quibuſdam templis, ut 
Halberſtadenſi, Gandetſtæmenſi, aliiſque. Huc facere 
quidem videntur, ſed certiora repeto et primo quidem 
ex electoratus et ducatus Bronſvicenfis naturali hiſtoria, 
diligentius olim à me perſerutata. Recordemini oſſium 


in antris Baumanaiano, Schartzfeldenſi, et prope Du- 
nam 
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nam in Hercynia eſfoſſorum. Ea ſeriptis eruditorum 


Leibnitzu in Protogea et Hollmanni in Commentariis 


Goettingenſibus celebrata ſunt, atque cuilibet in- 
ſpectanti belluarum majorum terreſtrium eſſe vi- 
dentur, ex parte rhinocerotum oſſibus perfimilia ab 
Hollmanno demonſtrata ſunt. Dentem majorem, 
elephantinis forma et ſubſtantiæ textura exacte con- 
venientem et ad Fiſchbeckam prope Hamelam ad 
Viſurgim inventum, quem Hannoveræ in inſtructiſ- 
ſimo ſuo muſeo ſervat mihi amiciſſimus Andrew, 
plus una vice manibus verſavi. Vidi etiam Blume- 
naviæ prope Hannoveram effoſſam majorem coſtam 
incerti animalis. De ſpecie belluæ majoris ad Qued- 
linburgum effoſſeæ, cujus meminit Guerickius Mag- 
deburgenſis conſul in libro de vacuo, quam maxime 
anceps eſt quæſtio. Cextius pronunciare licet de 
dentibus, in fundamentis Jaciendis urbis. Neo- Caſ- 
ſellenſis, quam nunc inhabito | et per. S He 
Landgravii Haſſiarütn in me cumulatam Et, Laa 
tatem et gratia ti Ateram 9 patriam, eff 
Iſti elephastini ſerit'; et cu alis haturæ et axtis mi- 
raculis2in'mufeo publics, mihi- ex parſe goneredito, 
ſervantur. Pluta: non add exempla,” non quod.de- 

ficiat materies, fam et antidditas Græca et Romana 
et quicquid fee eſt cultiorùm populorim, ſimilia ad- 
notavit; adducta verò ſufficiùit ad probandum « in 


omnibus borealibus regionibus et antiqui et novi 


* orbis inveniri majorum belluarum offa, quæ vive 


in illis non ſuperſunt, et per cali inclementiam 
* nunquam in ilſis generaſſe videntur.” 


. Subit accuratius perpendendus ſitus et natura 
ſoli in 8 de prehendi ſolent. 


= | 
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In ſtratis lapideis, corporibus marinis mixta, in- 
cluſa, tecta inveniri nuſquam legi. 

Deliteſcunt in cavernis montium ut in tribus illis 
Hercynie antris; aut palude, aut terra hortenſi, aut 
limo exterioris ſuperficiei terre vix contecta atque in- 
voluta jacent, quod de Americanis, Sibiriacis, aliifque, 
ex relationibus fide dignis, conſtat. 

Nec etiam, ut corpora marina ſaxis incluſa, lapidis 
duritiem et naturam induerunt. Diverſimode calci- 
nata, parum aut nihil mutata ſunt. 

In Europæ ſeptentrionalibus plagis rarius jam et 
ſolitaria ſere deteguntur, forte quod exhauſta curio- 
ſitatis materies, et quod diutius habitatæ a populis mi- 
raculorum et medicamentorum appetentibus, nam oſſa 
hujuſmodi, eboris aut unicornu foſſilis nomine, in offi- 
cinis pharmacopœorum proſtant, et neſeio quam illis 
antidoti mirabilem vim tribuerat antiquitas. 

In ipfis quoque Americæ et Sibiriæ terris, habita 
ratione marinorum corporum in lapidem verſorum 
immenſæ copiæ, rariora ſunt; et minor utique bel - 
luarum terreſtrium progenies in natali earum terta, 
quaſi ſecus non ſuffectura, obſervata fuit. ' 

Quz omnia fi recte animo colligantur duplicem 
eamque ad rem facientem ſuſpicionem movent ; al- 
teram © alio plane modo hæc ofla ſepulta eſſe, quam 
« quæ profundius in lapidibus latent corpora mari- 
<* na; alteram non eſſe peregrinas et marinas belluas 
« haſce, quarum ſunt partes, ſed fato ſuo, aut ho- 
« minum vi, illas in ipfis hiſce borealibus terris, 
ce olim illis natalibus, exſtinctas fuiſſe. 

Quæſtio igitur propoſita, jamque ſolvenda, eſt de 
generali quadam cauſa, quæ has belluas, aut ſub ſole 
Vor. LIX. 8 tantum 
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tantum calente degentes, in Septentrionem tranſtu- 
lerit, aut exſtinxerit ſimiles illis ſpecies olim Septen- 
trionis incolas. 

Si peregrinas alioque advectas et cœli ſolùm calidioris 


progeniem ſtatuamus, omnis definitio periculoſa videtur. 


Terræ motuum et Vulcanorum vis, quæ inſulas pro- 
duxit et montes, et rationem ſufficientem reddit ſtra- 
torum lapideorum, variè inclinatorum et ruptorum, 
illiſque incluforum marinorum corporum, nil valet ad 
advehendas orientis et meridiei beſtias. Superficiem 
terræ ſundique marium mutat. Climata inconcuſſa 
manent. | 


Diluvii univerſalis Noachici aut Deucalionei cu- 


juſdam effectibus, præter alia multa, quod ſupra no- 


tavi, obſtat, oſſa hæc vel in cavernis montium, ſolitis 
ferarum latebris, aut paludibus aut ſuperiore ſolum 
terra, ſolitaria quadammodo, nunquam corporibus 
marinis tecta, mixta, incluſa deprehendi. Nec etiam, 


quæcunque tam mirabili aquarum ſuper omnem con- 


tinentem effuſioni tribuatur vis et potentia, concipi 


animo poteſt, quare oſſa et cada vera hæc graviora ex 


meridionalibus regionibus in ſeptentrionales tranſ- 
vexerit, eaque in alta potius mediaque continente 
terra depoſuerit, quam in ' oeeani abyſſis, niſi forte 
cum Wood wardo perplaceat diluvu tempore nullam 
omnino gravitatis fuiſſe actionem, quod quidem per 
me licet, neminem vero veſtrum rapiet in aſſenſum. 
Si recurramus ad antiquitatis remotiſſimæ heroas, 
belluis uti belli inſtrumentis utentes, eaſque invitas 
cum militibus ſuis æque forte invitis in ultimam Eu- 
ropam, Sibiriam, atque Americam vi, metuque pro- 


pellentes, quæſtionem non ſolvimus ſed impedimus. 


7 America 
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America enim toto oceano ab antiquo orbe diviſa, et 
quicquid dicant veteres, navalis eorum ſcientia exer- 
citibus cum elephantis in Americam ex Aſia aut Eu- 
ropa tranſvehendis non ſuffecit. Quatenus etiam lux 
ell in antiquorum temporum hiſtoria et moribus, ſero 
quadrupedes in bellum domarunt, elephantos primò 
nonniſi Aſiæ et Africæ reges. Tenebris vero hiſto- 
riarum, quæ maximam antiqui orbis partem pre- 
munt, ad fabulas novas fingendas meo quidem ju- 
dicio abuti non licet, nifi forte de quibuſcunque hi- 
ſtoriz et orbis terris incognitis impune mentiri liceat. 
Peregrinas igitur non eſſe nec alio advectas has 
Septentrionis belluarum majorum relliquias quam- 
maxime prona eſt conjectura; idque et illi ſenſere, 
qui climata terræ mutata, eoque ipſo omnem contro- 
verſiam definiri poſſe putarunt. Vereor autem ne 
Pala hypotheſes, nimio autorum ingenia, collapſuræ 

nt, 1 7 WEHALS. + Ju 7 0 A * "Fr | 
Climata terre, codgm, orbitz, qua circum, ſolem 
| . N I #8.% BH Of 257; k 
revolvitur, diametro. ſervato, duplici modo mutari 
atque affici pole videntur; ant magis imminuta iſtius 
orbitz ſive ecſiptices obliquitate magiſque ad planum 
æquatoris inclinata ; aut axeos terre centrigue_gravi- 
tatis ſumta quadam mutatione, quæ cum climatibus 

ſimul et terre figuram mut. 


ES i I rr Yo BD? T2 My”: Unc 19:5 
Prior hypotheſis mirè arrilit | recentioribus quibuſ- 
dam 'philolo; 5 m 


o La 
apparenter ſolvat, tum etiam, quod talis quædam or- 


120 >» } 
43 7 


ophis, tum quod problema. propoſitum 
itz vel ecliptices inclinatio ejuſque oþliquitatis dimi- 


1 \ 


nutio revera accidit, fi quidem Exatoſtheny atque Hip- 


f % 


parchi, novemqecim ab hinc ſeculis inſtitutis, Obſetva- 
tionibus ſua fides conſtat, IIli ec ipticam 3  £qua- 
toris plano ſao tempore 23 51' 20“ recedere nota- 
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[ 132 ] 
runt, quam celeberrimus De la Caille noſtris diebus 
22' 59”. minorem obſervavit in Promontorio Bonæ 
Spei, uti quidem notavit in Led. Elem. Aſtron. 
Nolo contra antiquarum obſervationum fidem diſpu- 
tare, nec repetere quz de incertitudine annuarum le- 
gum hujus imminutæ ecliptices obliquitatis et de 
cauſa ejus non perpetua, inter aſtronomos diſputata 
ſunt. Concedam potius multo majorem olim fuiſſe 
ecliptices obliquitatem ; ipſa vero mea in hujus hy- 
potheſeos patronos liberalitate vincam. Quamcunque 
enim majorem orbitæ obliquitatem fingere velint, 
nunquam tamen ed evitabunt neceffarid inde prove- 
nientes tempeſtatum anni viciſſitudines, nature ele- 
phantorum quammaxime contrarias. Extendant 
tropicos ad quinquagefimum et ultra latitudinis gra- 
dum; intendant quantum velint calorem æſtiyum, et 
certe magis intenſus fiet majore orbitæ obliquitate, et 
magis directe ſolis radiis in Zonas, quas inhabitamus, 
incidentibus, quid elephantis, quibus illa hypotheſi 
in noftris regionibus commodas, et vivendi et gene- 
randi ſedes Paare ſatagunt, inde commodi ? Non 
equidem video: ſentio Pons, idque ſphzroidea terræ 
figura ipſ.que major ecliptices obliquitas cuilibet per- 
pendenti facile perſuadebit, majorem hunc æſtivum 
calorem, conſtante-ſemeſtri viciſſi tudige, majus etiam 
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lium viviparorum progeniem fato ſubitæ mortis, et line. 
mitaculo inevitabilis involvit,” ih perpetuum interitu- 
ram et ſine novo creationis miraculo non reviviſcen- 
dam; <juſmodi enim mutatio, quæ meridionales Zo-, 
nas olim inter tropicos ſitas uno tempotis moment. 
boreæ objiciat, fine univerſali terræ ruina exitiali cogi- 
tari nequit, ſi, quod veriſſimum de monſtravit Ne- 
tonus, rotatio orbis polos ro æquatorem pandit, 
diameterque terrz per polos ductus minor fit altero. 
#quatoris ſeptem et quod excurrit milliaribus Ger- 
manicis. * Quis talia fando temperet A lacrymis !” 
Tam violenta etiam climatum mutatio boreæ olim 
incolarum cadavera ſub æquatorem in meridionales 
terras tranſvehere-debuiflet, quod an experientia con- 
firmetur viderint alii quibus hæc arrident. 

Sed lento gradu procedere potuit illa figuræ terre, 
climatum et axeos mutatio? Concedam. Sed quare 
non amplius procedit? Quis impedit ne, certo quodam' 
et procedenti axeos mutationt᷑ refpondente progrefſu, 
meridionales:'plagas cnhm tert trepidatione et mugitu 
verſus boream ptocedentes paullatim deprimat et 
mergat, boreales vero ad meridiem jam tendentes ex- 
tollat oceano? Canſtantes fibi fingamus nature leges 
aut nullas. Non enim ſeneſcit. * Oye 1 

Redeo igitur ad illam, quam ſupra jam indigitavi,, 
ſuſpicionem, ſuo fato,” it hominum vi, obufle bel- 
luas, quarum oſſa nos exercent, ubi deprehendimus, 
nec peregt inas eſſe, nec marinas. Ea ſola minoribus 
diflicultatibus-Jaborat? .' Quamvis' en im nec climata 0 
nec axem tertæ, nec ejũs figuram mutandain ptopterea 
cenſeam, {ant tamen quædam quæ obſtare illi vi- 
dentur, quo minus pro generali aliqua phænomeni 

* | — 3 I's 1 41 . propofiti 


i — rs | — — 
‚ ' P ” $6.1 ** N des ad 
„ rr | a. 3 * 
| "= 2 | *% - 2 oe + 2 > = .. 


[ 134 |] 

propoſiti cauſa haberi poſſit; ſed obſtare tantummodo 
videntur. | 

Maximam difficultatem hoc parit, pro elephantinis 
aut meridionalium belluarum offibus haberi; Se 


tentrionem et omnem Americam elephantos fimilif- 
que voluminis animalia non generare ; et ſi animalium 


et climatum natura conſtans fit, et perpetua, nunquam 
generaſſe. | 
Totius igitur quæſtiomis cardo verſatur circa natu- 
ram horum offium : an revera elephantina aut talia 
ſint, quz animali in ſeptentrione degenti convenire 
non poſſint? Et mihi quidem plus quam indeciſa 
videtur illa oſſium natura; certè elephanto vindicari 
non poſſunt molares dentes, ſimul cum reliquis in 
America eodem loco inventi; nec etiam alia oſſa in 
Sibiria et Hercyniæ cavernis obvia illi conveniunt, 
quod accuratius perlegenti commentarios Petropoli- 
tanos et Gmelini itinerarium, et fine preconcepta opi- 
nione inſpectanti oſſa, ſat clarum erit. Si per anato- 
miam omnium quadrupedum imprimis belluarum 
inter ſe comparatam, habito reſpectu ad diverſas illa- 
rum #tates, quæ oſſium formam mutant, conſtaret, 
nullum cujuſcunque animalis os alteri convenire et 
convenire poſſe, quod non conſtat; tum quidem co- 
actus confiterer re vera elephantina eſſe que videntur, 
reliqua quz elephantina non videntur adfcribenda 
ſpeciei nondum nec in India nec alibi terrarum ob- 
ſervatæ. Quod an difficultates omnes expediat judi- 
cate ipſi; ne enim repetam cum nulla I pothef ele- 
phantorum meridionalium ſub ſeptentrione oſſa con- 
ciliari poſſe, anne admittenda erit alia belluarum ſpe- 
cies nondum obſervata, cui molares dentes elephantis 
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non convenientes adſcribantur? Species forte nullibi 
ſuperſtes, fi quidem nobis datum eſt omnes noſſe, 
omnes rite deſeripſiſſe? Exſtirpata forte aut emor- 
tua? Aut etiam neſcio in quo mundi angulo, philo- 
ſopho nulli viſo, adhuc deliteſcens? 
. Que cum ita fint, licere mihi puto omnia hæc 
ſeptentrionis coloſſalia oſſa uni ſolum ſpeciei incog- 
nitæ, olim ſeptentrionis incolæ, aut adſcribere etiam 
diverſis. Tum me reliquarum hy potheſium omnium 
defectus non vexabunt, et magnis me difficultatibus 
me explicuiſſe putabo . forte ut incidam in Scyl- 
5 lam volens evitare Charybdim, quod veſtrum ju- 
dicium eſto. 5 
Integras ferarum ſpecies in Britannia, Germania, 
aliſqque Europe provinciis penitus exſtirpatas, aut 
quam proxime emorituras ipſi noſtis, aut quod no- 
civæ habitæ fuerint, aut in pellibus et carnibus earum 
luxuriatum ſit genus humanum. De lupis, urſis, 
alce, uro, pleriſque, Cæſaris ævo, in Germania Rhe- 
nana obviis ſermo mihi eſt. Quidni igitur noxiam 
aliquam belluz ſpeciem, rarius generantem per lon- 
gam ſeculorum ſeriem exſcindere potuiſſet ſeptentrio- 
nalium populorum ab ornni hiſtoriæ memoria cele- 
bratum venationis et bellicz fortitudinis ſtudium? Certe 
ea via ad gloriam ibant omnes, et Herculem et quem- 
vis primi ſeculi heroa acrem monſtrorum debellatorem 
cantat fabula. Caſtorum et zibellinorum ſpeciebus 
fimile quid noſtris fere diebus accidit, eoque minus 
de almæ nature lege, ſpecies omnes ſervante, contra 
me diſputari poteſt; et in ſeculo quidem pluribus 
animantium ſpeciebus tatali, et ab homine in omnium 
ſerè ſpecierum individua ſævo Species etiam in 
ſeptentrione non ſuperſtites ſupereſſe poſſunt in Zonis 
antarcticis 
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antatcticis noſttis borcalibus paraliclis. Quis negat? 
qu1s nqwt , +. . ; 
Flephan totum Africe,. Indiæ, et Ceylanenſium di- 
verſitatem quandam notant naturæ hiſtorici, Ceyla- 
nenſes reliquis omnibus magnitudine et Ingenio præ- 
cellere prædicamtes. Eſſe igitur potuit elephantorum 
ſpecies in ipſo ſeptenttione, reliquis omnibus præ- 
cellens ſrigoris patientia, et a meridionalibus elephan- 
tis non magis diverſa quam Lappones aut Hurones 
diverſi eſſe ſolent a Nigritis et Malabariæ incolis. Sed 
certi quid pronunciare non auſim. Sufficit, omnium 
reliquarum hypotheſium inſufficientiam, naturam 
ſitus et oſſium ipſorum, tandem etiam exempla exſtir- 
patarum fpecierum perſuadere, quammax imè proba- 
bili quadam ratione, belluas quarum oſſa in ſepten- 
trione hinc inde latent, non eſſe peregrinas, non 
alio advectas ſed indigenas in illis terris, ipſis olim 
natalibus, vixiſſe, generaſſe, quamvis hodie non ſu- 
nat. 
ay jam quæſtio de cauſa, quæ tam ingentem 
ſceletorum atque oſſium acervum in tam brevi Ame- 
rice Septentrionalis ſpatio concluſerit et ſepelierit ? 
quammaxime eft expedita. Latebant in terra palu- 
doſa, fale fœcunda, rara ſolum terra tea ; non quod 
he belluz de falinarum, dominio et proprietate hu- 
mana quadam arte et crudelitate, invicem debellarint 
et fortitudine ſua ceciderint in fundo ad prœliandum 
quammaxime incommodo, quod videri poterat primo 
obtutu et jocabundo cuidam amicorum meorum vide- 
batur; ſed quod falis liguriendi deliciis in paludem 
allectæ, paludoſa terra ponderi corporis cedente, 
hauſtz, impeditæ, ſepultæ fuerunt, luxuriem et vo- 
luptatem morte luentes. | 


Hac 
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Hzc fere ſunt quæ ad ſolvendas aut impediendas 
ſupra nominatas quæſtiones mihi quidem dici poſſe 
videntur, elegantius forte et doftius dicenda, fi ma- 
gis verborum limatorum illecebris munerumque pre- 
tio atque pondere quam dantis et fcribentis animo de- 
liniendi et capiendi foretis. Illum vero vobis ad- 
dictiſſimum teſtor, fincera vota pro veſtræ Societatis 
incolumitate et flore fundentem, veſtræque ſalutis et 
veritatis omnis cupidiſſimum. 


R. E. Raſpe. 
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XVIII. Obſervations on a particular Man- 
ner of Increaſe in the Animalcula of ve- 
getable Infufions, with the Diſcovery of 

an indiffoluble Salt ariſing from Hemp- 

ſeed put into Water till it becomes putrid. 

By John Ellis, Z/q; F. R. F. 


Read May 28, AVING, at the requeſt of Dr, 

79D. Linnæus, made ſeveral experiments 
on the infuſion of muſhrooms in water, in order to 
prove the theory of Baron Munchhauſen, that their 
ſeeds are firſt animals and then plants; which he 
takes notice of in his Syſtem of Nature, p. 1326, 
under the genus of Chaos, by the name of Chaos 


fungorum ſeminum : it appeared evidently that the 


ſeeds were put into motion by very minute animal- 
cula which proceeded from the putrefaction of the 
muſhroom ; for by pecking at theſe ſeeds, which are 
reddiſh, light, round bodies, they moved them about 
with great agility in a variety of directions, while the 
little animals themſelves were ſcarcely viſible, till the 
food they had eaten had diſcovered them. The ſa- 


tisfaction I received from clearing up this point led 


me into many other curious and intereſting experi- 
ments. I looked carefully over Mr. Turbervill 
Needham's, F. R. S. very ingenious memoir on this 


ſubject, vol. XLV. p 615, of the Philoſophical 
Tranſactions: 


[ 239 ] 
Tranſactions: I mean as to the experiments, many 
of which ſucceeded with me, ſome not“. TI own, his 


* The ingenious Mr. Needham ſuppoſes, thoſe little tranſ- 
parent ramihed filaments, . and jointed or coralloid bodies, which 
the microſcope diſcovers to us on the ſurface of moſt animal and 
vegetable infuſions when they become putrid, to be zoophytes or 
branched: animals :. but to me they appear (after a careful ſcru- 
tiny with the beſt glaſſes) to be of that claſs of Fungi called 
Mucor or Mouldineſs, many of which Michelius has figured, and 
Linnæus has accurately deſcribed. 

Their vegetation is ſo amazingly quick, that they may be per- 
ceived in the microſcope, even to grow and ſeed under the eye of 
the obſerver. 

Mr. Needham has pointed out to us one that is very remark- 
able for its parts of fructification. See Phil. Tranſ. vol. XLV.. 
Tab. v. fig. 3, a, A; this, he ſays, proceeded from an infuſion 
of bruiſed wheat. _ 

| I have ſeen the ſame ſpecies ariſe from the why Gan a dead fly, 
which was become putrid by lying floating for ſome time in a- 
glaſs of water, where ſome flowers had been, in the month of Au- 
guſt, 1768. This ſpecies of Mucor ſends forth a maſs of tranſ- 
parent filamentous roots, from whence ariſe hollow ſtems, that” 
ſupport little oblong-oval ſeed veſſels with a hole on the top of 
each ; from theſe I could plainly ſee minute globular feeds iſſue 
forth, in great abundance, with an elaſtic force, and turn about 
in the water as if they were animated. 

Continuing to view them with ſome attention, I could juſt 
diſcover, that the putrid water, which ſurrounded them, was full 
of the minuteſt animalcula, and that theſe little creatures began 
to attack the ſeeds of the Mucer for food, as I have obſerved be- 
fore in the experiment on the ſeeds of the larger kind of Fungi or 
muſhrooms. This new- motion continued the appearance of 
their being alive for ſome time longer: but ſoon after many of 
them aroſe to the ſurface of the water, remaining there without: 
motion; and a ſucceſſion of them afterwards coming up, they 
united together in little thin maſſes, and floated to the edge of 
the water, remaining there, quite inactive during the time of 
obſervation, | 

As this diſcovery had cleared up many doubts, which I had 
conceived from reading Mr. Needham's learned diſſertation, I 
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reaſoning is very ſpecious and plauſible, but too meta- 
phyſical for a natural hiſtorian. Yet I cannot forbear 
relating one of the experiments which I tried in con- 
ſequence of his diſcovery, that animalcula were pro- 
duced in various infuſions, notwithſtanding the great- 
eſt heat was given to the liquor. 


On the 25th of May, 1768, Fahrenheit's thermo- 


meter 70 degrees, I boiled a potatoe in New-river 


put into the ſame glaſs ſeveral other dead flies, by which means 


this ſpecies of Mucor was propagated fo plentifully, as to give 


me an opportunity of frequently trying the ſame experiment to 
my full ſatisfaction. | 


Laſtly, thoſe jointed coralloid bodies, which Mr. Needham 
calls chaplets and pearl necklaces, I have ſeen frequently very 


diſtinctly. Theſe appear not only on an infuſion of bruiſed . 


wheat, when it»-becomes putrid, but on moſt other bodies, that 
throw up a viſeid ſcum, and are in a ſtate of putrefaction. 
Theſe then are evidently no more than the moſt common Mucor, 
the ſeeds of which are every where floating in the air; and bo- 


dies in this ſtate afford them a proper and natural foil to grow 


upon. Here they ſend downwards their fine tranſparent rami- 
fied roots into the moiſture which they float upon, and from the 
upper part of the ſcum their jointed coralloid branches riſe full of 


ſeed into little grove-like figures. When a ſmall portion of theſe 


branches and ſeeds are put into a drop of the ſame putrid water 
the (cum floats upon, many of the millions of little animalcula, 
with which it abounds, immediately ſeize them as food, and 
turn them about with a variety of motions ; as in the experi- 
ment cn the ſeeds of the common muſhrooms ; either ſingly or 
two or three ſeeds connected together, anſwering exactly to 


Mr. Needham's deſcription ; but evidently without any motion 


of their own, and conſequently not animated, 

I am ſatisfied Mr, Needham's obſervations have convinced 
him long before this, that they muſt be vegetables: for my part, 
I own 1 have never ſeen a zoophyte extend its branches, and 
grow out of water, I hope I have already cleared up that point, 


in ſhewing the abſurdity of Dr. Pallas's Corallina terreſtris, 
Phil. Tranſl. vol. LVII. P · 415. 


5 water 
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water till it was reduced to a mealy conſiſtence. I 
put part of it, with an equal proportion of the boiling 
liquor, into a cylindrical glaſs veſſel that held ſome- 
thing leſs than half a wine pint, and covered it cloſe 
immediately with a glaſs cover. At the ſame time, I 
ſliced an unboiled potatoe, and, as near as I could 
judge, put the ſame quantity into a glaſs veſſel of the 
ſame kind, with the ſame proportion of New-river 
water, not boiled, and covered it with a glaſs cover, 
and placed both veſſels cloſe to each other. 

On the 26th of May, twenty-four hours after- 
wards, I examined a ſmall drop of each by the firſt 
magnifier of Wilſon's microſcope, whoſe focal diſt- 
ance is reckoned at th part of an inch, and to my 
amazement they were both full of animalcula of a 
linear ſhape, very diſtinguiſhable, moving to and fro 
with great celerity; ſo that there appeared to be 
more particles of animal than vegetable life in each 
drop. 

Tus experiment I have repeatedly tried, and al- 
ways found it to ſucceed in proportion to the heat of 
the circumambient air, ſo that, even in winter, if the 
liquors are kept properly warm, at leaſt in two 
or three days the experiment will ſucceed. 

In Mr. Needham's experiments he calls theſe ſper- 
matic animals, Philoſophical Tranſactions, vol. XLV. 
p. 644 and 666 ; what I have obſerved are infinitely 
ſmaller than real ſpermatic animals, and of a very 
different ſhape; the truth of which every accurate 
obſerver will ſoon be convinced of, whoſe curio- 
ſity may lead him to compare them; and I am 
perſuaded he will find they are no way a-kin 
to that ſurprizing part of nature. And though ſome 
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philoſophers of great reputation have agreed in ſen- 
timent with Mr. Needham, yet I am fatisfied, 
that whenever this ſubject is taken up again, and pro- 
perly attended to, the world will be convinced they 
have been too haſty in their concluſions. 

At preſent I ſhall paſs over many other curious 
obſervations, which I have made on two years expe- 
riments, in order to proceed to the explaining a hint, 
which I received laſt January from Mr. De Sauſſure, 
of Geneva, when he was here; which is, that he 
lately found one kind of theſe animalia infuſoria, that 
increaſes by dividing acroſs into nearly two equal 

arts. nn 
: I had often ſeen this appearance, in various ſpecies, 
a year or two ago; as I found upon looking over the 
minutes I had taken when I made any new obſerva- 
tion; but always ſuppoſed the animals in this dividing 
ſtate to be in coition. a 

Not hearing till after Monſieur De Sauſſure had 
left this kingdom, from what infuſion he had made 
his obſervation ; his friend, Doctor De la Roche, of 
Geneva, informed me, the latter end of February 
laſt, that it was from hempſeed. 

I immediately procured hempſeed from different 
ſeedſmen, in diftant parts of the town: ſome of it 
put into New. river water, ſome into diſtilled water, 
and ſome I put into very hard pump-water ; the re- 
ſult was, that in proportion to the heat of the wea- 
ther, or the warmth in which they were kept, there 
was an appearance of millions of minute animalcula 
in all the infuſions; and ſome time after, ſome oval 
ones made their appearance, as at TAB. VI. Fig. 1. f. c. 
Theſe were much larger than the firſt, which ſtill conti- 


nued; 
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nued; theſe wriggled to and fro in an undulatory mo- 
tion, turning themſelves round very quick, all the time 
that they moved forwards, I was very attentive to 
ſee theſe animals divide themſelves ; and at laſt I per- 
ceived a few of the appearance of Fig. 1. à., as it is 
repreſented by the firſt magnifier of Wilſon's microſ- 
cope; but I am ſo well convinced by experience, that 
they would ſeparate, that I did not wait to fee the 
operation : however, as the following ſketches, which 
I have drawn from five other ſpecies, will very fully 
explain this extraordinary phenomenon, there will be 
no difficulty in conceiving the manner of the firſt. 
See Fig. 2, 3, 4, 5, and 6. 
The proportion of the number of the animals, 

which I have obſerved to divide in this manner, to the 
reſt, is ſcarce 1 to 50: fo that it appears rather to ariſe 


from hurts received by ſome few animalcula among 


the many, than to be the natural manner in which 
. theſe kind of animals multiply: eſpecially if we con- 
ſider the infinite number of young ones which are vi- 
fible to us through the tranſparent ſkins of their bo- 
dies, and even the young ones that are vilible in thoſe 
young ones, While in the bodies of the old ones. 

But nothing more plainly ſhews them to be 
zoophytes than this circumſtance; that when, by ac- 
cident, the extremity of their bodies has been ſhri- 
velled for want of a ſupply of freſh water, the apply- 
ing more freſh water has given motion to the part of 
the animal that was ſtill alive; by which means this 
ſhapeleſs figure has continued to live and ſwim to and 
fro all the time it was ſupplied with freſh water. . 

I cannot finiſh this part of my remarks on theſe 
animals, without obſerving, that the excellent Lin- 


neus 


F ̃ ! ewe 
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næus has joined the berce with the volvox, one of the 
animalia infuſoria. The beroe is a marine animal 
found on our coaſts, of a gelatinous, tranſparent na- 
ture, and of an oval or ſpherical form, about half an 
inch to an inch diameter, divided like a melon into 
longitudinal ribs, each of which is furnifhed with 
rows of minute fins, by means of which this animal, 
like the animalia :nfuſoria, can ſwim in all directions 
with great ſwiftneſs. In the fame manner I have 
feen moft of theſe minute animals, which move ſo 
fwift that we could not account for it, without ſup- 
poſing ſuch a proviſion of nature, which is really true; 
but cannot be ſeen till the animals grow faint for 
want of water; then, if we attend, we may, with 
good glaſſes, plainly diſcover them *. 
E come now to a fingular property, which I have 
diſcovered in hempſeed, of producing an indiſſoluble 


* I have lately found out, by meer accident, a method to- 
make their fins appear very diſtinctly, eſpecially in the larger 
kind of animalcula, which are common to moſt vegetable infu- 
fions, ſuch as the Terebrella - this has a longiſh body, with a ca- 
vity or groove, at one end, like a gimblet: by applying then. 
a ſmall ſtalk of the horſe-ſhoe Geranium (or Geranium zanale of 
Linnzus), freſh broken, to a. drop of water in which theſe ani- 
malcula are ſwimming, we ſhall find, that they will become tor- 
pid inſtantly, contracting themſelves into an ovlong-oval ſhape, 
with their fins extended like ſo many briftles all round their bo- 
dies; the fins are in length about half the diameter of the middle 
of their bodies, Before I diſcovered this expedient, I tried to kill 
them by different kinds of ſalts and ſpirits; but though they 
were deſtroyed by this means, their fins were ſo contracted, that 
could not diſtinguiſh them in the leaſt. After lying in this ſtate: 
of torpidity for two or three minutes, if a drop of clean water is 
applied to them, they will recover their ſhape, and ſwim about 
_ mnmeciately, rendering their fins again inviſible, For the 
dillercut flates of this animalcule, fes Tas. VI. Fig. 5. a, b, c, d. 


ſalt, 
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falt, when infuſed for ſome time in water: and as 
hempſeed is known to be an efficacious medicine in 
ſome particular caſes, theſe experiments may demand 
a ſtricter enquiry from the profeſſors of phyſic, which 
may poſſibly turn to the benefit of mankind. 


ExPERIMENT TI. 


On the 25th of February laſt, I put half an ounce 
of hempſeed to about two ounces of New-river water 
in a vial, and covered it cloſe with paper, to pre- 
vent the duſt coming to it: by the 25th of March 


it became very putrid, and had thrown up a viſcid. 


ſcum to the top. Fahrenheit's thermometer in the 


houſe was, during this time, from about 44 to 52 


_ T examined this ſcum with a common mag- 


nifier, of about an inch focus, and could. diſcover it to: 
be full of regular-ſhaped falts, which lay on the 


ſarface-; ſome of a. ſquare, others of an oblong. 


figure, 
Applying ſome of the ſcum to a ſlip of glaſs, I 
laced it in the ſingle or Wilſon's microſcope, mak- 
ing uſe of the fourth magnifier, and it exhibited the 
cryſtals repreſented before fig. 7 ; but as the ſtirring 
of the ſcum had obſcured: the preciſe figure of the 
ſalts, I applied a hair pencil to them, dipt in clean 


river water, and ſeparated them from the mucilage . 


that had beſmeared them; yet, notwithſtanding this 
addition of water, their figures were not in the leaſt 
impaired or melted, but their outlines were rather 


more exactly defined. Nor were the millions of mi- 
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nute animals that were ſwimming over them, and all 
round them, in the leaſt affected by the ſalt *. 

I further obſerved, that the cryſtals that appeared 
firft increafed in ſize, and began to vary their forms; 
for inſtance, many of the cryſtals, at the latter end 
of April, among the reſt, were of the form of thoſe 
in the line of fig. 8. About the 5th of May, many 
of them appeared as at fig. 9; and at the latter end 
of May, about the 2oth, many of them were of the 
form of thoſe at fig. 10 : moſt of the variety of forms 
appearing at the ſame time. 

It was objected by ſome very ingenious men, to 
whom I had imparted this diſcovery, that theſe falts 
might be owing to ſomething in the water that I had 
made uſe of, which, joined to the oil in the hemp- 
ſeed, might produce this appearance. To obviate 
this: 


EXPERIMENT II. 


I prevailed on my friend, Mr. P. Woulfe, F. R. S. 
to furniſh me with ſome water that had been moſt 
carefully diſtilled, by a very flow proceſs; and at the 
ſame time I procured hempſeed from a different part 
of the town. On the zoth of April, I put an ounce 
of this hempſeed to about four ounces of this diſtilled 
water, into a glaſs cylindrical veſſel, and covered it 
carefully with a glaſs cover; and on the 12th of May 
I examined the fcum, and found it more tranſparent, 


* Mr. Needham obſerves, in his curious Memoir before 
mentioned, . 649, that ſalt deftroys theſe animalcula ; this, I 
believe, is very true of the common kinds of falt; and which 
renders the nature of this kind of ſalt ſtill more ſingular, 


but 


* 


147 J 
but full of the cryſtals of ſalts, as repreſented at fig. 
12. Some of the firſt hempſeed-put into the ſame 
water produced much ſalt, but not ſo regular in its 
figures; theſe figures, by ſame means unknown to 
me, after their cryſtallization being broke irregularly 
at their ends, ſee fig. 13. But yet in this infuſion 


there were many of the original ſeminal figured: 
ſalts. | 


ExPERIME N T III. 
I was determined to ſee what effect the hard pump 


water of Gray's-Inn, after a month's dry weather, 
would have on the hempſeed in infuſion; particu- 


larly as I was perſuaded from experience, that this. 


water contained a large portion of calcareous earth. 
Accordingly, on the 5th of May, I put an ounce 
of the ſame hempſeed with the laſt which I had ob- 
tained, into four ounces of this pump water ; and on 
the 17th of May I perceived the cryſtals, which, on 
being put into the microſcope, with the fame magni- 
fier, gave the appearance repreſented at fig. 14. 

The cryſtals of this infuſion ſeemed larger and 
fatter, and ſomething, different in their ſhape ; but on 
examining the mucilage that lay among the ſeeds at 
the bottom of the glaſs, I found an infinite number 
of the ſame ſhaped cryſtals with thoſe I have called 
ſeminal cryſtals ; which were likewiſe found in the 
mucilage of the New-river water infufion, and in the 
diſtilled water infuſion among the ſeeds. 

I muſt further obſerve, that the calcareous earth 
floated in great abundance among the ſcum of 
the pump-water, as ſoon as the putrefaction was ad- 

U 2 vanced ; 
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vaneed; which did not appear on the ſurface of the 
diſtilled water, and ſcarcely any on the river water. 

The grains of falt produced in theſe experiments 
were about the ſize of the fineſt baſket ſalt, and of a 
pale yellowiſh colour when dry. 


Gray's-Inn, 
May 24, 1769. 


POSTSCRIPT. 
1 have fince found the fame kind of cryſtals 


in an infufion of flax-ſeed in New-river water, 
and alſo in wheat that has been infuſed in boiling 
hot water; but the cryſtals were fewer, and did 
not appear ſo ſoon in the flax-ſeed as in the hemp- 
ſeed. And the experiment of wheat infuſed in boil- 
ing hot water does not always fucceed, | 
I have likewiſe found ſalts not unlike thoſe of the 
hempſeed, in infuſions of a variety of pulſe and grain 
from the Eaſt Indies, ſuch as lupines, kidney-beans, 
. vetches, millet, Guinea-corn, and the ſeſamum or oily 
grain : but the laſt yielded a much larger quantity of 
talt, and in a ſhorter time, than any of the reſt. 
The falts of theſe different ſubſtances were alſo not 
diſſolvable upon applying clean water to them; but by 
letting the infuſions continue to putrefy ſome weeks 
longer, they by degrees aſſumed irregular ſhapes, and 
diſappeared. I muſt conclude, then, with this quere, 
Are not theſe the oily parts of the vegetables, which 


float in the ſcum, on the ſurface of the infuſion, 
cryſtallized ? | | 
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- Explanation of the FIGURES, Tas, VI. 


Theſe five different kinds of animalia infuſoria, be- 
longing to the genus of Volvox of Linnæus, are 
here repreſented both in their perfect and in their 
divided ſtate. The trivial names are added to di- 
ſtinguiſh the ſpecies. 


Fig. 1. repreſents the volvox ovalis, or egg- 
ſhaped volvox : at (c) and (5) it is expreſſed 
in its natural ſhape : at (a) the manner in 
which it becomes two animals, by ſeparating 
acroſs the middle : this was found in the in- 
fufion of hempſeed, but is found in other ve- 
getable infufions, particularly in that of tea- 
ſeed. 


Fig. 2. is the volvox forguilla, or wryneck. At 


(a) is repreſented its divided ſtate, at (5) and 
(c) its natural ſhape; this is common to moſt 
vegetable infuſions, as is the following. 

ig. 3. is the volvox volutant, or the roller. 
At (a) the animal is ſeparated, and becomes 
two diſtinct beings, each ſwimming about 
and providing for itſelf; this is often the prey 
of another ſpecies of this genus, eſpecially 
while it is weak by this ſeparation, not be- 
ing ſo active for ſome time till it can recover 
itſelf. At (e) the animal appears to be hurt 
on one ſide; this impreſſion, in a little time, 
is ſucceeded by another on the oppolite fide, 


as at (5), which ſoon occaſions a diviſion. 
At 


— — — — 2 — — — — —. - 8 — — cc 
- 3 
— - n - — = - — — = - * pe 27 — e V 
- __ _—— = = \ 


[ 150 ] 

At (4) is the fide view, and at (e) the front 
view of the natural ſhape of the animal. 

Fig. 4. is the volvox oniſtus, or wood-louſe. 

At (a) is the natural ſhape of it, as it appears 
full of little hairs both at the head and tail; 

with thoſe at the head it whirls the water 
about, to draw its prey to it; the feet, 
which are many, are very viſible, but re- 
markably ſo in a ſide view at (d). At (5) 
it is repreſented beginning to divide, and at 
(c) the animals are ready to part: in this. 
ſtate, as if in exquiſite pain, they ſwim 
round and round, and to and fro, with un- 
common velocity, violently agitated till they 
get aſunder. This was found in an infuſion 
of different kinds of -pine branches. 

Fig. 5. is the vo/wox terebreHa, or the gimblet. 
This animal is one of the largeſt of the kind, 

and is very viſible to the naked eye. It 
moves along ſwiftly, turning itſelf round as 
it ſwims, juſt as if boring its way. (2) and 
(5) are two views of its natural ſhape. (c) 
thews the manner of its dividing. When 
they are ſeparated, the lower animal rolls 
very aukwardly along till it gets a groove in 
in the upper part. (4 repreſents one of 
them lying torpid, by means of the juice of 
the bor fefboe geranium, with its fins extended. 
This animal is found in many Gs, par- 
ticularly of graſs or corn. 

Fig. 6. is the volvor voran, or the e 5 
This animal was found i in an infuſion of the 
Tartarian pine; it varies its ſhape very much, 
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Contracting and extending its proboſcis, turn- 
ing it to and fro, in various directions, as at 
a, b, c, d, e. It opens its proboſcis under- 
neath the extremity, when it ſeizes its prey. 


The lefs active animals, that have _ been 


divided, ſuch as thoſe at Fig. 2. a. and Fig. 3. 
a, ſerve it as food when they come in its 
way: theſe it ſwallows down inſtantly, as it 
is repreſented at Fig. 6. 5. and 1. At (/ 

it is ready to divide, and at (g) it is divided, 
where the hinder part of the divided ani- 
mal has got a proboſcis or beak, to procure 
nouriſhment for itſelf, and ſoon becomes 
a diſtinct being from the fore- part. 

Fig. 7. repreſents the appearance of the ſalts 
in hempſeed, after a month's infuſion, from 
the 25th of February to the 25th of March, 
in New-river water. 

Fig. 8. The falts, about a month after, April 
25, appeared in this manner. 

Fig. 9. Theſe figures repreſent them about the 
5th of May, or ten days after. 

Fig. 10. About the 2oth of May, they exhi- 
hited the figure of precious ſtones. 

Fig. 11. Theſe I have called ſeminal falts, 
as theſe ſmall figures are to be ſeen in 
moſt of the infuſions, riſing at different 
times, and exhibiting theſe ſhapes, when 

they firſt appear diſtinctly, | 

Fig. 12. repreſents the falts of hempſeed in 
diſtilled water, that had been infuſed from 

the 3oth of April to the 12th of May. 


Fig. 
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Fig. 13. ſhews the form of the ſalts when 
the putrefaction had begun to ſeparate 
their parts into laminæ in the diſtilled 
Water. 

Fig. 14. are the figures of the ſalts that ap- 
peared from the hempſeed, infuſed in hard 
pump-water about twelve days, from the 
5th of May to the 17th. 
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Fig. 13. ſhews the form of the falts when 

the putrefaction had begun to ſeparate | 

their parts into laminæ in the diſtilled 

water. 
Fig. 14. are the figures of the ſalts that ap- 

peared from the hempſeed, infuſed in hard 

pump-water about twelve days, from the 


5th of May to the 17th. 
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XIX. On the Computation of the Sun's 
Diflance from the Earth, by the Theory 
of Gravity: In a Letter to Mathew 


Maty, M. D. Sec. R. S. from the Rev. 
Mr. Horſley, F. R. S. 


SIR, 


Read Junet, A LITTLE Treatiſe, that has lately 

1769. | deen publiſhed, againſt Dr. Stew- 
art's method of determining the diſtance of the Sun 
by the theory of gravity, has put me upon re- 
conſidering a ſubje&t which I had long diſmiſſed 
from my thoughts. I am far from being convinced 
that Dr. Stewart's concluſions are . erroneous upon 
&« his own principles,” as his antagoniſt affirms; and 
I am well ſatisfied that there is no error in the prin- 
ciples themſelves. I have always been ſenfible that 
an extreme preciſion was requiſite in determining 
the mean quantity of the ſolar force affecting the 
moon's gravity towards the earth, in order to obtain 
an accurate eſtimation of the. diſtance; and this cir- 
cumſtance was mentioned by me, in a paper that I 
communicated to the Society about two years ago *, 
before it -had been remarked, that I knew of, by any 
other writer upon the ſubject. I muſt now declare, 
that the imper fection of the method ariſing from this 


* See Philoſ. Tranſ. vol. LVII. for 1767, p. 179. 183. 
Vor. LIX. X circum- 
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circumſtance is much greater than I was at firſt aware 
of. I owe this better information entirely to the re- 
viſal of Dr. Stewart's Theorems, not to any thing 
that has been written upon the ſubject by others. 1 
find that if I increaſe the mean quantity of the ſun's 

diſturbing force, as determined by Dr. Stewart in the 
gth propoſition of his Supplemental Tract, and by 
myſelf, in my former paper, by th part of it- 
ſelf, I obtain, by my own method of computation, 
9” 3“, 394 for the Sun's mean horizontal parallax ; 
which ſeems to be ſo nearly the mean of the quantities 
of the parallax deduced from the beſt obſervations of 
the tranſit of 1761, that it would be ridiculous to ſet 
up, any longer, the conclufions of this theory in op- 
poſition to obſervation. It is much more probable 
that the theory ſhould err in ſo ſmall a matter as 
+ of the Sun's diſturbing force, than that 
obſervation ſhould err in more than 3; that isnearly in 
of the whole quantity in queſtion, I beg the favour 
of you to communicate this to the Society. 


I have the honour to be, Sir, 


Your moſt obedient, 
and moſt humble fervant, 
Oxford, May « | | 
ar 8 ag I Samuel Horſley 
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XVXI. Propy/al of a Method for ſecuring 
the Cathedral of St. Paul's from Damage 
by Lightning ; in conſequence of a Letter 
from the Dean and Chapter of St. Paul's 
zo James Weſt, E/quire, Pr. R. S. 


March 9, 1769, 
The following Letter to the Preſident was read; videlicet, 


St. Paul's, March 6, 1769. 
SIR, | 


HE confideration of the old church of St. 
Paul's having twice ſuffered by lightning, and 
a ſolicitude to ſecure the preſent fabric from fimilar 
accidents ; which, but for the interception of the 
ſtorm by St. Bride's church, within theſe few years, 
might have already happened; induce us, the Dean 
and Chapter of this cathedral, to requeſt the opinion 

of the Royal Society (ſo juſtly eminent for the abi- 
lities of its members in every branch of ſcience), re- 
lative to the beſt and moſt effectual method of fixing 
electrical conductors. We ſhall eſteem ourſelves 
obliged to the very reſpectable body over which you 
pre, 


[ 161 ] 
preſide, for their ſentiments and directions on this 
ſubject, and are, with much regard, ©: *- © 


oy, 8 - 
FR * 


| SIR, 18 


Your moſt obedient, 


8 


humble ſervants, 


| Thomas Briſtol, D. 
To James Weſt, Eſquire, Pre- Chr. Wilſon. 
ſident of the Royal Society. 8. Barrington. 
J. Lich. & Cov. 


In conſequence of this application, it was deſired 
that John Canton, M. A. Edward Delaval, Eſquire, 
Benjamin Franklin, LL. D. William Watſon, M. D. 
and Mr. Benjamin Wilſon, be a Committee to con- 
ſider the above letter, and report their opinion there- 
on to the Society; and, accordingly, June 8, 1769, 
Dr. Watſon, at the meeting of the Society, read, in 
his place, a report from the Committee appointed to 
confider the application from the Dean and Chapter 
of St. Paul's, relating to the preſervation of that ele- 
gant ſtructure from damage by lightning; for which 
report, thanks were ordered to the Committee, and re- 
turned to Dr. Watſon : and it was alſo ordered, that a 
copy of the ſaid report be tranſmitted to the Dean and 
Chapter of St. Paul's, ſigned by the Secretary. 


vor. LIX. Report 
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R rom the Committee appointed to confider of 

777 eft means to f the — of 
St. Paul's rom the Effefts of Lightning. Ad- 
dreſſed to James Weſt, Eſquire, Prefident of the 
Royal Society. 


SIR, 


Read June 8, A®> in conſequence of a letter addreſſed 

TP to the Royal Society from the Dean 
and Chapter of St. Paul's, the Society did us the ho- 
nour to appoint us a Committee to examine that mag- 
nificent ſtructure, and, as far as our experience 
would enable us, to prevent miſchief thereto from 
lightning, by a properly diſpoſed apparatus ; we lay 
before you the following as our opinion thereupon, 
to be communicated, if you think proper, to the 
Royal Society. And here, Sir, you will permit us 
to take notice of, and acknowledge, the obligations 
we were under to Mr, Mylne, a very worthy mem- 
ber of this Society, who is ſurveyor of St. Paul's, 
and attended ſeveral meetings of the Committee. 
This gentleman furniſhed us with a great variety of 
information, in relation to the ſtructure of the ſeveral 
parts of this fabric, which, without his aſſiſtance, 
could not eaſily have been obtained. 

As all metals are now known readily to conduct 
or tranſmit the electric fluid, or, which is the ſame 
thing, lightning, through them ; the large quantity 
of lead, and ſome iron, diſpoſed in different parts of 
St. Paul's church, will, by having its ſeveral parts 


connected, 
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connected, where there is at preſent no ſuch con- 
nection, prevent the erecting a conſiderable part of 
the apparatus, which otherwiſe we ſhould judge ab- 
ſolutely neceſſary. 

We are of opinion that, ceteris paribus, all build- 
ings upon the ſame level are liable to be injured by 
lightning in proportion to their height: and that 
the danger is increaſed by croſſes, weather-cocks, or 
pieces of metal, in any form, placed upon or near 
their tops, unleſs there is a compleat metallic com- 
munication from theſe to the bottom of the building, 
which metal ſhould terminate either in water, or 
moiſt ground. 

In St. Paul's church, the objects of our more par- 
ticular attention were the dome and its lanthern, and 
the two towers at the weſt end. The roof over the 
body of the church, being compleatly covered with 
lead, will, we conceive, prevent miſchief thereto 
from lightning; and the more fo, as the lead on the 
roof joins to that of the ſeveral leaden ſpouts, which 
come down the fides of the building, and terminate 
in the ground at a conſiderable depth. For our more 
certain information, one of theſe ſpouts was examined; 
and it was found to deſcend perpendicularly about 
three feet under the ſurface of the earth: and then, 
after being laid about ſeven feet in an inclined di- 
rection, it ended in a brick drain, which communi- 
cates with the ſewer. Theſe circumſtances induce 


us to conclude, that what has been juſt now deſcribed 


is a ſufficient metallic communication between the 
roof of the church and the ground. 


No part of this whole fabric ſeems to be in fo 


dangerous a ſituation of being injured by lightning, as 
VL: 2 the 
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the ſtone lanthern placed above the dome. This 
danger ariſes not only from its height, but from the 
different pieces of metal in different parts of it, being 
at preſent detached and ſeparated from each other. 
This ſtone lanthern is ſupported by a truncated cone 
of brick-work, of no more than eighteen inches, or 
two bricks, thick. To the honour, however, of the 
architectural ſagacity of Sir Chriſtopher Wren, who 
was formerly our Preſident, this ſupport of the lan- 
thern, which has already ſtood much above half a 
century, has not in the leaſt given way in any of its 
parts. How far it would ſuſtain the violence of a 
ſtroke of lightning will, it is to be hoped, never be 
tried : and what we have now to propoſe will, we 
flatter ourſelves, leſſen the probability of its being In- 
jured by it. The firſt object of our attention, there- 
fore, was to make a compleat metallic communica- 
tion between the croſs, placed over this lanthern, and 
the leaden covering of the great dome; as from its 
height, if any lightning was in its neighbourhood, it 
would moſt probably affect the croſs. 

This croſs with the ball, both compoſed of metal, 


are ſupported by, and connected with, ſeven iron rods. 
Theſe deſcend perpendicularly through the ſmall 
leaden dome, which covers the lanthern, and are in- 
ſerted into and paſs through a ſtrong frame of timber, 
placed horizontally under that dome. The lower 
extremities of theſe iron rods are faſtened to the un- 
der ſurface of this timber frame with iron nuts and 
ſcrews. 

From this timber work, ſeveral large iron bars, 
placed at ſome diſtance from the ends of the above- 
mentioned iron rods, deſcend obliquely, and are fixed 


in 
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in the ſtone-work of the lanthern. The upper ends 
of each of theſe oblique iron bars paſs through the 
frame of timber before mentioned, and are faſtened 
to its upper ſurface with iron nuts and ſcrews. Be- 
tween theſe iron bars and the leaden covering of the 
great dome, there is at preſent no metallic communi- 


danger from lightning, which the Committee appre- 
hends that this part of the building is liable to. To 
obviate which, we are of opinion, that four additional 
iron bars, each not leſs than an inch ſquare, ſhould 
be ſecurely placed over the frame of timber before 
mentioned in ſuch a manner, that one end of each 
of theſe four additional iron bars may be in contact 
with one of the perpendicular iron rods, and the 
other end of each be in contact with one of the iron 
nuts and ſcrews, which faſten the obliquely de- 
ſcending iron bars to this frame of timber. At the 
bottom of theſe oblique iron bars, juſt above where 
they are inſerted into the ſtone-work, the Committee 
recommends, that a ring, made of bar iron, of about 
an inch ſquare, ſhould be placed ſo as to be faſtened to, 
and be in contact with, theſe iron bars. 

From this propoſed ring to the upper part of the 


lead which covers the great cupola, the diſtance is 


about forty-eight feet. In this ſpace, we are of opi- 


nion, that four iron bars ſhould be placed, each. not 


leſs than an inch ſquare. Theſe ſhould be fixed with- 
in the lanthern in ſuch a manner, that the upper end 
of each ſhould be faſtened to, and in contact with, 
the iron ring before mentioned, and their lower ends 
in contact with the lead on the upper part of the cu- 
pala; from which the metallic communication is 
compleat 


cation. To this arrangement, therefore, is owing the 


- MOIST. , 
—3 wm; — 
—_— , w * 


— r POR ood. eras Coe — -_—__=_ —_ — — — 
- - - 0 oY Pu 5 
. 
— — m — — — — 


— 


[ 166“ | 
compleat to the lower end of the pipes, that diſcharge 
the water from the circular part of the great cupola, 
upon the floor of the ſtone gallery. a 

From the bottoms of theſe pipes, which terminate 
with a ſhoe of lead within half a foot of the floor of 
the ſtone gallery, the metallic communication is again 
interrupted to the top of the leaden pipes, which con- 
vey the water from thence. Here it is propoſed, that 
conductors of lead, not leſs than four inches in breadth 
and half an inch in thickneſs, ſhould be placed fo as 
to be in contact with the bottom of four of the pipes 
that come from above, and with the top of four of 
thoſe that deſcend. Lead is recommended to be em- 
ployed here, as more readily adapting itſelf to the va- 
rious curvatures it muſt meet with in the now pro- 

poſed arrangement. 

Theſe laſt pipes, after deſcending below the colon- 
nade, near the circular ſtair- caſes, make their appear- 
ance upon the outſide of the drum-part of the cupola ; 
where they are bent at obtuſe angles, and diſcharge 
their water upon the roof of the church. From theſe 
angles to the roof the diſtance is about five feet. Here 
then is another interruption to the metallic commu- 
nication. This is propoſed to be compleated by con- 
ductors of lead, fimilar to thoſe before mentioned, 
which ſhould be ſo placed as to be in contact 
both with the bottom of the pipes and the adjoining 
roof. 

From the roof, as has already been mentioned, the 
leaden pipes are continued below the ſurface of the 
earth, and terminate in a drain; and thus, by the 
method now direQed, the metallic communication 
will be compleated from the croſs on the top of 


5 St. Paul's 
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St. Paul's church to ſome feet below the ſurface of 


the ground. 


The Committee then turned their thoughts to- 
wards the two towers at the weſt end of the church; 
and here they beg leave to obſerve, that in one of 


theſe towers, between the pine apple and the leaden 
bell- ſhaped covering near it, placed at the top of each 

of theſe towers, there is no metallic communicatson 
deſerving notice, till you come to the lead on the roof 
of the church. This diſtance is eighty-eight feet. 
To this tower, therefore, it is propoſed to adapt a rod 
or bar of iron, not leſs than an inch and a quarter 
ſquare, in ſuch a manner that one end of the bar 
fhould be in contact with the metal communicating 
with the pine apple on its top, which is of copper, — 
the other end with the lead on the roof of the 
church. 

In the middle of the other tower, in which the great 
bell is hung, there is an iron ſtair-caſe of conſiderable 
height, which is placed in the middle of it, in order 
for the more conveniently coming at the clock-work. 
The top of this ſtair- caſe is at no great diſtance from 
the leaden covering upon the top of the tower : but 
from the bottom of this ſtair-caſe to the roof of the 
church, between which there is no metallic commu- 
nication, the diſtance is conſiderable, not leſs than 
forty feet. The Committee recommend, therefore, 
that a bar of iron, of an inch and a quarter ſquare, 
may be placed between the pine-apple, or the lead in 
contact with it, and the upper part of this ftair-caſe ;. 
and that another iron bar, fimilar to this laſt, may be 
adjuſted ſo, as to paſs from the bottom of the ſtair- 
| Caſe to the lead on the roof of the church. The roof, 


as 
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as has been already mentioned, communicates with 
the leaden pipes, and theſe with the ground. 

Theſe towers, from their near fituation to the cu- 
pola, which is a building ſo much higher, may poſ- 
ſibly be leſs liable to miſchiefs from lightning than if 
they were erected at a more conſiderable diſtance. 
As the direction of the lightning is, however, uncer- 
tain, from a variety of cauſes, as alſo to what extent 
one building will protect another, the Committee are 
of opinion, that this apparatus to the towers will be 
expedient. . 

It is to be remarked, that wherever iron is em- 
ployed as a conduQtor of lightning, eſpecial care muſt 
be taken to prevent its becoming ruſty ; as, from be- 
ing long expoſed to the moiſt atmoſphere, it will be 
corroded to a conſiderable depth : and fo much of the 
iron as is corroded ceaſes to be of uſe as a conductor; 
the Committee therefore have, in directing the ſize of 
theſe iron bars, made ſome allowance for the waſte of 
the iron by ruſt. 

The fize, as well as number, of the iron bars re- 
commended here by the Committee, are only to be 
conſidered as applicable to St. Paul's, and not as a 
ſtandard for any church or building of leſs dimen- 
ſions; as in theſe laſt, conductors of a ſmaller ſize, 
and fewer in number, may anſwer the purpoſe as ſe- 
curely as the larger. But St. Paul's church is parti- 
cularly circumſtanced : it is an edifice not only of 
great height, but its cupola, to ſay nothing of the lead 
on the body of the church, preſents a large ſurface of 
metal to the clouds; on which account it is very li- 
able to receive greater quantities of the electric fluid; 

and, from large quantities of ſuch an elaſtic power, 


great 
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great miſchiefs may ariſe to this magnificent build- 
ing, in conſequence of obſtructions the fluid may 
meet with in paſſing through it. For theſe reaſons 
we have recommended very large conductors, that it 
may paſs through them into the ground, as readily as 
It enters. | 
Theſe, Sir, are our ſentiments in relation to the 
matter, referred to us by the Royal Society, upon the 
requeſt of the Dean and Chapter of St. Paul's. If 
they ſhould be acceptable to the Society, and by their 
means to the Dean and Chapter; and if, by being 
carried into execution, they ſhould at all contribute to 
the preſervation of that noble fabric, it will be a great 
ſatisfaction to us. We are, with very great reſpect, 


SIR, 
Your moſt obedient, 
humble ſervants, 


W. Watſon. 
B. Franklin. 
B. Wilſon. 
lohn Canton. 
7 June, 1769. : Edward Delaval. 
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XXII. Obſervation of the late Tranſit of 
Venus: In 4 Letter io James Burrow, 

Eſquire, V. P. R. S. By Mr. James 

Horsfall, F. RS. 


SIR, 


Read June 8, 1 OOKING upon it as the duty of 

1769. every member of the Royal Society, 
to contribute their mite towards the diſcovery of 
ſuch an important matter as The dimenſions of the ſolar 
ſyftem, I therefore take the liberty to communicate to 
you the following obſervations, made upon the late 
tranfit of Venus. 

They were made with a Gregorian teleſcope, mag- 
nifying at leaſt 100 times. | | 

The time undermentioned is equal time. 

The rate of going of the two clocks had been cor- 
realy aſcertained by my friend Dr. Bevis, and my- 
ſelf, by obſerving the Sun paſs the meridian for ſeve- 
ral days preceding the day of the tranſit. 

My ſituation was upon a platform laid upon the 
ridges of my own chambers nezr the Middle Temple 
Hall: conſequently, the great volumes of ſmoke ariſing 
from the houſes to the north-weſt were no ſmall im- 
pediment to a good obſervation : this was very re- 
markable at the time of internal contact. The Sun's 
limb undulated then prodigiouſly, and there was alſo 
a guſt of wind which made the teleſcope vibrate, but 
| not 
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not ſo much as once to loſe the planet out of the 
field, I pronounced that moment (I mean that of 
internal contact) as ſoon as I ſaw a lambent light 
(not a well-defined light) whirl round the opaque limb 
of the Planet ; from whence I am inclined to think I 
pronounced that fo early by two or three ſeconds. 

The firſt part of this rare phenomenon, which I 
beheld, was a kind of penumbra, at 7h g/ 50“. 

I then counted 1, 2, 3 to 8”, and plainly diſcerned 
the dark limb of Venus make a dent very near the 
vertex of the Sun's limb. 

At 7* 20” 24” I perceived the lambent light above- 
mentioned; at which time the Sun was not above - 
of a degree above the top of a chimney. 

This is a fimple and faithful relation of what I ob- 
ſerved, which I had not even copied till this morning, 

after you was pleaſed to notify your expectation. 

I am glad of this opportunity publicly to acknow- 


ledge the many obligations you have been pleaſed to 
conter on me; and am, 


S I R, 
(with great reſpect), 
Your much obliged, 
and moſt obedient, 
humble ſervant, 
T3” , _ f J. Horsfall. 
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XXIII. An Account of the Obſervations of 
the Tranſit of Venus and of the Eclipſe of 

. the Sun, made at Shirburn Caſtle and at 
Oxford. By the Reverend Thomas 
Hornſby, M. 4. F.R.S. and Savilian 


Profeſſor of Aſtronomy in the Univerfity of 
Oxtord, 


Read June 15, H E weather, on the morning of 
Top the 3d of June, was ſo very unfa- 
vourable, both at the obſervatory of the Earl of 
Macclesfield and alſo here at Oxford, that there was 
very little reaſon to expect that we ſhould be able to 
make any obſervation. But here, a few minutes be- 
fore noon, the clouds began to break, and I was en- 
abled to obſerve the tranſit of the Sun's conſequent 
limb over the meridian. At one o'clock in the after- 
noon, the ſky was again overcaſt, and it rained for 
ſome time; but towards three o'clock, the clouds 
were diſperſed, the Sun ſhone out clearly, and at five 
o'clock there was hardly a cloud to be ſeen. The 
preceding evening was alſo ſo very favourable, that 
the ſeveral perſons who propoſed to make obſerva- 
tions of the tranſit, had an opportunity of adjuſting 

their inſtruments. 
The Right Honourable the Earl of Macclesfield 
made uſe of an excellent refracting teleſcope 1 32 
eet, 
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feet, made by Mr. Dollond, with a treble object- 
glaſs, magnifying 150 times; and at 7 7 49/: 
apparent time, was certain that the planet had ſen- 
fibly advanced upon the Sun's diſk, having ſeen a 
ſmall impreſſion upon the zenith part of the Sun's 
limb near a minute ſooner. At 7h 230 13“ mean 
time, or 7* 25” 28/72. apparent time (as reduced from 
fidereal time), his Lordſhip determined the internal 
contact, which he judged to happen when the dark 
penumbra, which was fo ſenſibly perceived between 
the limbs of the Sun and Planet, was loſt upon the 
completion of the thread of light. His Lordſhip 
obſerved at a ſmall diſtance from the obſervatory, by 
means of a ſtop-watch, which was let go at the in- 
ftant he judged the total ingreſs to happen, and im- 
mediately compared with the obſervatory clock. 

Mr. Bartlett, a very excellent obſerver, who has 
been conſtantly employed in the obſervatory for many 
years, obſerved with a 14 feet refractor on the north 
ſide of the obſervatory, within hearing of the clock, 
the ſeconds. of which were counted by Mr. Phelps, 
the other aſſiſtant obſerver. At 7 7 4” apparent 
time, Mr. Bartlett firſt faw Venus upon the Sun; 
and at 7* 237 10% mean time, or 7* 25 26“ ap- 
parent time, he judged the ingreſs to happen, the te- 
leſcope magnifying near 60 times. 

Lady Macclesfield was alſo pleaſed to attend to the 
obſervation; and at 7* 25' 16”: apparent time, 
judged the ſecond internal contact to happen, with a 
refracting teleſcope of 6 feet, through which the 
penumbra before mentioned was hardly to be di- 
{tinguiſhed. 


The 
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The ſky, though free from clouds, was charged 
with vapour, which occaſioned a conftant undulation 
of the limbs of the Sun and Planet; and the wind 
ſometimes blew ſo hard as to incommode the ob- 
ſervers. 

On the next morning the ſky was very favourable 
to obſervation, and Mr, Phelps determined the eclipſe 
of the Sun to begin at 18 32“ 45,7 mean time, or 
185 34 56% 7 apparent time, and to end at 20" 17” 
23/',5 mean time, or 20" 197 33“, 8 apparent time. 
The Earl of Macclesfield obſerved the end to happen 
one ſecond later, making uſe of Mr. Dollond's re- 


fractor. 


The latitude of the obſervatory at Shirburn Caſtle 
is 5 1 39“ 22”, as determined by obſervations of the 
Pole Star, at ſeveral different times; and is 3 57” of 
time weſt of Greenwich, and 1' 6” to the eaſt of 
Oxford, as appears by computing the difference of 
meridians between Mr. Short's houſe, Shirburn 
Caſtle, and Oxford, as they reſult from the obſerva- 
tions of the Sun's eclipſe on April 1, 1764. 


I propoſed to obſerve the tranſit of Venus and the 
Sun's eclipſe in the upper room of the tower of the 
Schools, which, though the floor of it be very un- 
ſteady, yet from its elevated ſituation afforded me 
the cleareſt view of the north-welt part of the horizon, 
and is indeed the beſt place for making occafional ob- 
ſervations in different parts of the heavens, and at 
different altitudes, which this place at preſent affords, 
The clock, furniſhed with a compound pendulum, 
was for ſome time carefully compared with another 


clock 
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clock of the fame conſtruction, which is fixed in a 
ſmall obſervatory in the houſe where I live, and 
which I had altered from fidereal to mean ſolar time, 
for the eafier compariſon of thoſe clocks, which ſeve- 
ral gentlemen had procured, in order to obſerve this 
rare and curious phænomenon. The time was de- 
termined by meridional tranſits of the Sun, taken 
with a tranſit inſtrument made by Mr. Bird, and 
placed very exactly in the plane of the meridian, the 
focal length of the object-glaſs being 43 inches. The 
motion of both clocks was perfectly even and 
regular. 

The atmoſphere was ſo loaded with vapour, and 
the limb of the Sun was in ſuch a conſtant ſtate of 
undulation, that I determined to obſerve the exter- 
nal contact with a refractor of 12 feet, furniſhed with 
a ſyſtem of eye-glaſſes, and magnifying 68 times. I 
had found, by a previous computation, that the Planet 
would make the firſt impreſſion upon the Sun's upper 
limb, about nineteen minutes of a degree to the right 
hand of a vertical circle paſſing through the Sun's 
center. I therefore kept my eye conſtantly fixed 
upon that part, and at 7* 5" 58“ apparent time, I 
perceived that a ſmall part of the Planet's diameter 
had certainly entered upon the Sun's diſk ; the im- 
preſſion, which I had obſerved for a few ſeconds be- 
fore, having continued upon that part. While the 
Planet was paſſing over the Sun's edge, I determined, 
with the old micrometer applied to the 12 feet glaſs, 
the following differences of declination between the 
northern limb of the Sun, and the ſouthern limb of 
Venus, with as much accuracy as the unſteadineis 
of the floor would permit. 


Mean 
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Mean Time. 

h / HF 
At 7: 8 48 3 3532 
3 3 4455 
. 3 46,4 
7 14 57 3 50,L 
7 15 42 3 $530 


But as the time of the internal contact began to 
draw nigh, I directed a refractor of 7: feet, with a 
double object-glaſs, to the Sun, made by Mr. Dol- 
lond, and magnifying go times; and ſoon after 
7" 21' mean time, perceived that the Planet appeared 
to be wholly entered upon the Sun, though the 
limbs of the Sun and Venus were not actually ſepa- 
rated ; that part of the Sun's edge, where the ingreſs 
happened, being very ſenfibly obſcured by a penum- 
bra, and the limbs appearing to be united, by a kind 
of ligament of a conſiderable breadth. This liga- 
ment became narrower and narrower, and was at 
length reduced to a point, and actually broken at 
7 21' 57”: mean time, or 7 24' 13”z apparent 
time. At 7® 24' 23” apparent time, the thread of 
light between the edges of the Sun and Venus, which 
was before compleated, now appeared to me of a 
very ſenſible breadth, and to equal th of the Pla- 
net's diameter, If I have eſtimated this breadth 
properly, the true internal contact muſt have hap- 
pened conſiderably more than a minute ſooner. The 
Swediſh aſtronomers have deſcribed this appearance 


very nearly as I ſaw it; but according to the ac- 
3 count 
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count“ given by Mr. Mallet, the interval of time be- 
tween the true and apparent ingreſs, when the limbs 
appeared perfectly to coincide, and when the ligament 
was obſerved to be broken, did not exceed 53“, 
according to Mr. Melander's obſervation, and amount- 
ed to 56”, according to Mr. Wargentin. This ap- 
pearance, in all probability, is occaſioned by the re- 
fraction which the rays of the Sun ſuffered in paſſing 
through the high and denſe atmoſphere of the Planet, 
and was perhaps rendered more ſenſible by the va- 
pours near the horizon; as a ſimilar appearance was 
obſerved at the ſecond internal contact, in 1761, at 
very conſiderable altitudes, though in a ſmaller de- 
gree. But it will, I fear, occafion a much greater 
uncertainty in the quantity of the Sun's parallax de- 
ducible from theſe obſervations, than was reaſonably 
expected. _ 

By a mean of fix obſervations, I found the Planet's 
diameter 58“, 1; being not greater than 59//,0 
from four of the obſervations, all agreeing preciſely 
to the ſame part of a ſecond ; nor leſs than 56/7,9 by 
the leaſt of the other two. 

About fifteen minutes after the internal contact, a 
very thick and black cloud, which moved towards 
the eaſt, with a flow motion, along the ſkirts of the 
horizon, prevented any further obſervations. 

The next morning, the ſky being perfectly clear, 
and the limb of the Sun undulating but in a ſmall 


degree, I made the following obſervations of the 
Sun's eclipſe. 


* Phil. Tranſ, 1766, p. 77. 
Vol. LVIII. A a App- 
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App. Time, 


h 


/ 


17 
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At 18 33 45 Beginning of the eclipſe. 


18 
19 


12 
19 


36 


36 15 


4 


The double ſpot (a) immerges. 


covered. 


46 circ. A large irregularity on the Moon's 


54 44 


35 
50 
57 

5 


edge appeared on the Sun's diſk. 
The Moon touches the hazineſs 
ſurrounding the largeſt ſpot (5). 
Nucleus of the ſpot (5) immerges. 
Do covered. 
Hazineſs of (5) covered. 
The Moon touches the hazineſs 
ſurrounding the ſpot (c). 
The nucleus immerges. 
covered. 
The ſpot (d) covered. 
The ſpot /) covered. 
The ſpot (g) covered. 
The ſpot (5) immerges. 
The ſpot (þ) covered. En 
Lucid parts meaſured 15 15,7 


=. 55 „ 
3 14 44,6 
25 44 14 40,3 
20 31 14 49,8 
*7 . 14 50,5 
28 19 14 64.5 
28 58 14 59,1 
29 38 1 
30 15 15 47 
19 52 37 The ſpot (c) totally uncovered. 
55 17 C0) begins to emerge. 
55 39 (Y) totally uncovered. 
20 15 30 (i) totally uncovered. 


20 18 36 Eclipſe nearly ended. 
20 18 42; Eclipſe ends. 


The ſpots are marked with letters in the order in 
which they were covered by the Moon. 

Many irregularities were obſervable upon the 
Moon's limb; though none of them were fo pointed 
as ſome which I obſerved in the eclipſe of the Sun, on 
Auguſt 16, 1765. | 

Towards the end of the ecliple, the ſky began tc to 
be hazy ; which hazineſs increaſed, and was very 
conſiderable at ten o'clock in the morning. 


On the top of New College Tower, the Reverend 
Mr. Lucas, Fellow of New College, with an excel- 


lent acromatic teleicope of 6 feet, magnifying 60 


times, was certain that the external contact of Ve- 


A a 2 nus 


1180 

nus with the Sun was paſſed at 7* 6” 12“ apparent 
time, having perceived a ſmall impreſſion upon the 
Sun's edge ſeveral ſeconds ſooner ; and the Reverend 
Mr. Clare, Fellow of St. John's College, with the 
ſame inſtrument, judged the thread of light to be 
completed at 7* 24 28”, having obſerved the limbs 
to be in contact ſeveral ſeconds ſooner. 

The next morning Mr. Lucas obſerved the begin- 
ning of the Sun's eclipſe at 18* 33” 47”, and the end 
at 20" 187/37“. | 

Mr. Sykes, of Brazen Noſe College, with 
an acromatic refractor of 4.5 feet, made by Mr. 
Dollond, firſt ſaw Venus upon the Sun at 7* & o”, 
and obſerved the thread of light to be completed 
. 

Mr. Shuckburgh, of Balliol College, obſerved there 
the external contact of Venus with the Sun at 7* 68“ 
apparent time, and the internal contact at 76 24 25”; 
though at 7 230 16“, he judged that the center of 
the Planet was removed more than its own femi- 
diameter from the Sun's limb, or that the true inter- 
nal contact was then actually paſt. He is of opinion 
that the obſervation of the completion of the thread 
of light could not be made nearer than to 8” or 10%, 
on account of the undulation of the limbs : and he 
farther adds, that when Venus was wholly entered 
upon the Sun, he could no longer perceive the penum- 
bra that attended the Planet before the apparent con- 
tact ; but that in the room of it there appeared a ſmall 
circle of light, fomewhat more luminous than the 
ſurrounding parts of the Sun. Mr. Shuckburgh alſo 
abſerved the beginning of the eclipſe at 18* 33” 51”, 

5 and 
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and the end at 20" 18“ 38”, with the appulſe of the 
Moon to ſeveral of the ſpots. 

In an unfurniſhed room of the Hoſpital, that com- 
manded the north-weſt part of the horizon, Mr. Ni- 
kitin of St. Mary Hall, and inſpector of the Ruſſian 
gentlemen ſent here for_their education by the Em- 
preſs of Ruſſia, and Mr. Williamſon, of St. Alban 
Hall, both well verſed in the Mathematics, made the 
following obſervations of the tranſit, with a reflector 
of 10 inches, and a refractor of 8 feet: 


Iſt ext. cont. Ingreſs. 
C 


Mr. Nikitin 7 6 44 | 7 24 157 
Mr. Williamſon | 7 6 29 | 7 24 10; 


The tranſit and the eclipſe were alſo obſerved here 
by the Reverend Mr. Herlley, F. R. S. and Mr. Cy- 
ril Jackſon, A. B. and ſtudent of Chriſt Church. 
But as Mr. Horſley propoſes to lay the obſervations 
before the Society, I have only. to add, that I be- 
lieve them to have been made with all the accuracy 
and care that the circu 1ſtances of the time and 
place would permit; and that thoſe gentlemen are 
not leſs diſtinguiſhed by their zeal for aſtronomical 
and mathematical inquiry, than for their extenſive 
knowledge and erudition. 

The latitude of Oxford is 51" 45” 15“, as deter- 
mined by myſelf, from ſeveral obſervations of the 
Pole Star, both above and below the Pole, with an 
excellent mural quadrant, of 32 inches, made by 


Mr. Bird ; the focal length of the teleſcope being 


34 inches. 
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34 inches. I am the rather induced at preſent to 
mention this, as the latitude of Oxford, given by 
Mr. De la Lande in the Connoiſſance des Temps, 
and attributed to me, was determined by the late 
Profeſſor Bliſs, from obſervations made with a ſmaller 
and leſs perfect inſtrument. The longitude of Ox- 
ford is 5' 3“ or 5' 4” to the weſt of Greenwich, 
the former quantity being deduced frow a compa- 
riſon of the Sun's eclipſe, obſerved by myſelf, with 
Mr. Short's obſervation, an allowance being made in 


the computation for the figure of the earth, in the 
effect of the Moon's parallax. 


Oxford, Jun 
35 * Thomas Hornsby. 
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XXIV. Venus ogſerved upon the Sun at Ox- 
ford, June 3, 1769 : By Samuel Horſley, 
LL. B. Rector of St. Mary, Newington, 
in Surrey, F. R. §. 


Read June 15, Y regulator was moved to the 
* place of obſervation on Wedneſday 
evening, and ſet a going on Thurſday ; and, between 
that time and nine o'clock on Sunday morning, 
many compariſons were made of it with Mr. Hornſ- 
by's obſervatory clock, by which its rate of going and 
difference from Mr. Hornſby's clock, at the time of 
obſervation, were pretty well determined. At 10/ 
before ſeven, by my regulator, I began to obſerve and 
to count the ſeconds, and about 3“ and 3 or 4” after 
ſeven, I deſcried a very ſmall black notch on that part 
of the Sun's limb where I expected the Planet; but it 
was then ſo ſmall, that J was in doubt whether it 
was any thing more than an appearance occaſioned | 
by the horizontal vapours, which were more copious 
than I could have wiſhed, and made the Sun's edge, 
as uſual, appear ragged in many parts. But by 5“ 


: f 
after ſeven, this notch was grown ſo large, that no } 
doubt remained with me that it was the Planet, N 

This was my obſervation of the external contact, 


which I write, however, chiefly by recollection; for, { 
having had no experience of this obſervation before, þ 
not 1 
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not having obſerved the tranſit of 1761, I had con- 
ceived a prejudice that it would not be poſſible to 
obſerve the external contact with any accuracy, and 
therefore I neglected to make any other minute of 
what I ſaw of it, but that I was certain that the Pla- 
net was upon the Sun by 5” after feven, by my regu- 
lator. Mr. Cyril Jackſon, a ſtudent of Chriſt Church, 
who obſerved in the ſame room with me, told me, 
when all was over, that he thought he had notice of 
the Planet's approach, by a more vehement undulation 
in that part of the Sun's limb where the Planet en- 
tered than in any other, which he perceived a very 
ſhort time before he ſaw the Planet. I confeſs that 
I was not ſenſible of this circumſtance. I obſerved 
with an 18 inch reflector; Mr, Jackſon uſed a re- 
fractor of Mr. Dollond's of nine feet. The wind 
was high, and very troubleſome to both of us, by the 

motion it gave to our inſtruments; 
When the Planet had been ſo long upon the Sun's 
limb, and ſo large a part of its circle was plainly en- 
tered, that I thought the internal contact was near at 
hand, I was much aſtoniſhed to find the ſhape of 
the black ſpot ſuddenly altered from a large ſegment 
of a circle, to what I have attempted to expreſs very 
rudely by a ſketch, ſee Tas. VII. Fig. 1. where 
the lower part, which ſtill ſeemed the ſegment of a 
circle, is connected with the Sun's limb, by a kind of 
ligament of darkneſs terminated on each fide by right 
lines. The ligament detached itſelf from the Sun's 
limb; and the light, as I thought, was viſible, all 
round the Planet, at 7* 21* 52“, by my regulator, 
and not earlier to my eye. And this I ſet down as 
the internal contact, The moment that I perceived 
the 
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the ligament detached from the Sun's limb, I turned 
my eye to the clock, to catch the minute, and to be 
ſatisfied that I was right in my counting of the ſe- 
conds. And when I returned my eye to my teleſ- 
cope, which was before or not later than the 55th 
ſecond, I found that the thread of light between the 
limb of Venus and the limb of the Sun had ſenſible 
breadth, and the ſhape of the Planet was perfectly 
circular. Mr. Jackſon reckoned the internal contact 
at 7* 21” 51”, by our regulator. He judged of it as 
I did, by the detachment of the ligament, which he 
ſaw, as well as I, from the Sun's limb. My regulator, 
when it was firſt ſet a- going, ſeemed to gain on 
Mr. Hornſby's obſervatory clock for ſome hours 
(the pendulum, perhaps, not being come to its na- 
tural ſwing). But on Friday evening, about a 
quarter after eight, it was too flow for Mr. Hornſby's 
clock 13“. On Saturday, half an hour after noon, 
it was 18“ 9 too flow. And Saturday evening, at 
gf 30", it was 27” too flow; and on Sunday morn- 
ing, about nine o'clock, it was 32” or 33” too | 
flow. So that at the time of the internal contact it | 
was 25” æ or 26” too flow for Mr. Hornſby's ob- | 
ſervatory clock. | . . | 
I was much ſurprized, upon comparing notes with [ 
Mr. Hornſby, to find that he had judged the internal 

contact 14” 4 or 15“ earlier than I did. 3 

The ys ny narrative of what I ſaw, I have 
drawn up June 8th, having not converſed with any | 


other obſervers, except Mr. Hornſby and Mr. Jack- | | 
ſon, and Mr. Maſkelyne, whom I met in the ſtreet | 
this day, and talked with him very curſorily. And 1 
that my account may be purely of what I ſaw, as it = 
VoL. LIX. B b r 
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ſtruck me at the time, before my own ideas were 
blended with thoſe of other people, and altered (as 
may ſometimes be the caſe by communication) from 
what they originally were in my own mind, I ſhall 
preſent this haſty memoir as I have drawn it up, 
without any correction or alteration. 


- %s Samuel Horſley. 


N. B. The figure that I have given does not (I 
believe) expreſs accurately the proportion of the liga- 
ment tothe circular ſegment of Venus's diſk. I think 
that the right lines, which terminated the ligament, 
die not go off from the limb of Venus in angles quite 
ſo ſharp as my figure exhibits. Nor do II think their 
convergence was ſo great as I have drawn it. 


June 10, 1769. 


June 13, 1769. Since I wrote the above, I have 
received from Mr, Hornſby a minute of the differ- 
ence of his clock from mean time, at the time of 
obſervation, which I forgot to bring away with me 
from Oxford, and therefore could only ſtate my ob- 
ſervation before in the times of my own regulator 
and Mr. Hornſby's clock. I now ſubjoin my obſer- 


vations reduced to mean time at Oxford, reckoni 


Mr. Hornſby's clock too faft for mean time by 5” + 
at the hour of obſervation, 


External 
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| 6 
External contact t 7 3 23x 
Detachment of the ligament 7-8 13 


J have likewiſe obtained from my brother, Mr, 
John Horſley, a minute of his obſervation made at 
Greenwich with an excellent refractor of Mr. Dol- 
lond's, which magnified, however, only 50 times. 
My brother aſſures me, that he did not ſee the liga- 
ment which I have deſcribed, though it was ſeen by 
Mr. Maſkelyne and by others, at Greenwich. He 5 
has ſet down, however, two different dates of the to- (i 1 
tal ingreſs. One, which ke calls cloſe contact with- 4 I 
outany light, appearing betweenthelimbsof Venus and 1.3 
the Sun, at 7* 28” 15%, apparent time at Greenwich. 
Another, wich be marks thus, a thread of light, 1143 
* fine as you can imagine, appearing between,” at 1 
7* 29 28“. Here is an interval of 73” between the lf 
cloſe contact and the appearance of light. The time t 
of the appearance of the light being reduced to mean | 
time, and to the meridian of Oxford (reckoning the | 
meridian of Oxford 5 4 weſt of Greenwich, as it i 

| 
| 


is ſtated in Mr. Maſkelyne's Tables), was 7* 22” 9g”, 
which is only 3“ earlier than my obſervation of the 
detachment of the ligament. Now from hence 1 
conclude, that the magnifying power of the teleſcope, 
which my brother uſed, was too ſmall to be him the 
ſhape of the ligament, yet the ligament had its effect | 
with reſpect to obſtructing the Sun's light, which he 
perceived about the ſame time as others, Who uſed 
glaſſes of greater force; which ſeems to be a ſtrong 
confirmation of the reality of what we ſaw: or that 1 
there actually was a part of the Sun's diſk, which 1 4 
B b 2 remained 1 | 
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remained obſcure (from what cauſe I do not at pre- 
ſent enquire) for ſeveral ſeconds after the limbs of the 
Planet and the Sun were ſeparated. I think this 
worthy of remark, becauſe I hear that the appearance 
of the ligament, which I have deſcribed, has been im- 
puted by ſome to an inaccurate adjuſtment of the 
glaſſes to the obſerver's eye. 


8. Horſley. 


In the foregoing Paper, I have given ſeveral compa- 
riſons of my clock with Mr. Hornſby's. Its differ- 
ence from Mr. Hornſby's, by a mean of all the com- 
pariſons, will be found 25”, at the time of obſerva- 
tion. But I rely chiefly on the compariſons of Satur- 
day night and Sunday morning, which make the 
difference 26/”, 
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XXV. Obſervations of the laf Tranfit of 
| Venus, and of the Eclipſe of the Sun the 
next Day; made at the Houſe of Joſhua 
Kirby, E/quire,at Kew*. By John Bevis, 
AI. B. F. R. S. 


Read June 15, IN the morning of June 2, 1769, I 

7 fixed my equal altitude inſtrument, 
and carefully rectified it; and, applying the proper 
correction to the fore and afternoon's correſponding 
altitudes of the Sun, I found that Mr. Kirby's clock, 
whoſe rate of going was well regulated to mean ſolar 
time, at noon. was 2' 5” before the mean time; 
whence I deduced the apparent times of my obſerva- 
tions. June 3, in the evening, I was alone in a 
room where I had a very commodious view of 


the Sun. My teleſcope was a very good reflector, | 


of about three feet and a half focal length, with an 
aperture of near fix inches, and a magnifying power 
of 120 times; it was ſteadily ſupported, and go- 
verned by rack-work, and I had a ſtop-watch in 
my hand, Mr. Kirby at the clock. 


* Mr. Kirby's houſe is exactly 44 of time eaſt of his 
Majeſty's domeſtic obſervatory, and 1' 14 weſt of the Royal 
obſervatory at Greenwich, 
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June 3, 7 9 59 I perceived a ſudden boiling or 


tremor at the very ſummit of 


' the Sun's limb, very Uifferent 


from what we uſually call an 
—_— of his limb: 8 
or 9“ after which, I called 
out now! upon diſcerning, at 
the ſame place, a very ſmall 
indentation of Venus. I 
think I may_put the external 
contact about 3” ſooner. 


28 8 The Planet feemed quite en- 
tered 
per hm being ta ngentral to 
that of the Sun: but, inſtead 
of a thread of light, which I 


the diſk, her up- 


expected immediately to ap- 


pear between them, I per- 


ceived Venus to be {till con- 


joined to the Sun's limb by a 


lender kind of tail, nothing 
near ſo black as her diſk, arid 


ſhaped like the neck of A F lo- 
rence flaſk. 


28 17 The faid tail vaniſhed at once, 


and, for a few ſeconds after, 
the limb of Venus, to which 


it had been joined, appeared 


more prominent than her 


lower yy ſomewhat like 
the 
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the leſſer end of an egg, but 
ſoon reſumed its rotundity. 
In a few minutes more the 
whole circumference of Ve- 
nus became very ill defined, 
and beſet with aſperities, 
which I have repreſented, as 
well as I could, in my Figure 
(TaB. VII. fig 2) Theſe 
Wete amazingly agitated by a 
ſort of curling, quick motion 
not eaſily to be deſcribed. A 
gentleman of my acquaint- 
ance fancied Venus, in this 
circumſtance, to reſemble a 
black wafer on the head of a 
beaten drum. In the tranſit 
of Venus, in 1761, which I 
obſerved at Savile-houſe, I 
ſaw not the leaft of ſuch ap- 
pearance at the exit. The 
Planet was then perfectly cir- 
cular and well defined. 
The ſky, though for the 
molt part of the day clouded 
; over, was all this while very 
b 
18 36 16 The Sun's eclipſe began, per- 
haps, 2 or 3“ fooner. 
59 24 The ſpot A biſected. (See fig. 3.) 
20 22 33 The eclipſe ended, very exact. 


J. Bevis. 


XXVI. A Letter 
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XXVI. A Letter 10, the Aftronomer Royal, 
from John Canton, M. A. F. R. S. con- 
taining his Obſervations of the Tranſit of 
Venus, June 3, 1769, and of the Eclipſe 
of the Sun the next Morning. 


London, June 9, 1769. 


SIR, 
Read June 15, TAKE the liberty of ſending you, 
7769. incloſed, my obſervations of the tran- 


ſit of Venus, and of the Sun's eclipſe; which, if you 
think proper, you may lay before the Royal Society. 
Thoſe of Venus were made under the diſad- 
vantageous circumſtances of being at the top of a 
houſe, and ſeeing through ſmoke; however, I hope 
they will not differ very widely from yours. I was 
juſt prepared to find the difference of declination be- 
tween the Sun and Venus by your method, which 


appears to me to be a very good one, when the Sun 


was covered by a cloud, and I faw it no more. The 
magnifying power of the teleſcope I made uſe of 
was 95. 

About half a minute before the total ingreſs, 
when the bright cuſps of the Sun were at ſome 
diſtance from each other, there appeared a faint light 
between them, a little lower than the cuſps, or nearer 

to 


on... Mi. 4 — —— 
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XXVI. A Letter io the Aſtronomer Royal, 
from John Canton, M. A. F. R. S. con- 
taining his Obſervations of the Tranſit of 
Venus, June 3, 1769, and of the Eclip/e 
of the Sun the next Morning. 


London, June 9, 1769. 


SIR, 
Read june 13, I TAKE the liberty of ſending you, 
oy incloſed, my obſervations of the tran- 


fit of Venus, and of the Sun's eclipſe; which, if you 
think proper, you may lay before the Royal Society. 
Thoſe of Venus were made under the diſad- 
vantageous circumſtances of being at the top of a 
houſe, and ſeeing through ſmoke ; however, I hope 
they will not differ very widely from yours. I was 
juſt prepared to find the difference of declination be- 
tween the Sun and Venus by your method, which 
appears to me to be a very good one, when the Sun 
was covered by a cloud, and I ſaw it no more. The 
magnifying power of the teleſcope I made uſe of 

was 95. | 
About half a minute before the total ingreſs, 
when the bright cuſps of the Sun were at ſome 
diſtance from each other, there appeared a faint light 
between them, a little lower than the cuſps, or nearer 
to 
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to the center of the Planet: this I obſerved to in- 
creaſe till the time of the internal contact; which 
fully convinced me that there is an atmoſphere about 
Venus. | 

I had the good fortune to take ſeveral correſpond- 
ent altitudes of the Sun on the day of the tranſit, and 
alſo on the day before. | 

The longitude of Spital Square, weſt of the Royal 
obſervatory, I formerly found by Rocque's ſurvey, to 
be 16% of time; and lately, by obſerving with 
you the exploſions of rockets, it was found to be 


17”... I therefore add 17” to my time, to bring it 
to yours, | 
I am, Sir, | 
Your humble ſervant, 
John Canton. 


Spital Square, June 3, 1769. 
OBSERVATIONS or THB TRANSIT or VENUS. 


Dd: 8 it 


1ſt external contact at 7 8 283 

iſt internal contact at 7 26 3% wean — 
Duration of the ingreſs 18 31 N 

Equation of time | 2 153 add 


1ſt external contact at 7 10 444 3 
iſt internal contact at 7 29 14 . 2 
The diameter of the Sun, from 3 obſervations, was 31 3541 
of Venus, from 4 obſervations, 59 


At n 38“ 31”, apparent time, the right aſcenſion of 2 was 


greater than that of the © by 87“. 
Vol, LIX. C c Or 
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Or Tux SUN's ECLIPSE. 


3.20 
The beginning at 18 36 40 F 
End at 20 f * } mean time. 
Duration | ". 44 ”. 
1 5 
Equation of time 2 102 
| #5 08 
Beginning at 18 38 co 
E nd at 8 20 - 5 + apparent time, 
Digits eclipſed 6 144 
hh 8 15 dig, 7 
At 19 20 452 apparent time, 6 14 eclipſed. 
4374 
3 33⁴ 
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XXVII. An Account of ſeveral ſepulchral 
Inſcriptions and Figures in Bas-relief, diſ- 
covered, in 1755, at Bonn in Lower Ger- 
many. In a Letter to James Weſt, 


Efquir e, Pr. R. S. from John Strange, 
E/quire, F. R. &. 


SIR, 


Read Nov. , OUR diſtinguiſhed taſte for anti- 

2709. quities, and the zeal you have ever 
ſhewn in the preſervation of them, encourage me to 
addreſs to you the following account of ſome curious 
remains of Roman antiquity, found a few years ſince 
at Bonn in Lower Germany. 

In a journey to Italy, in the ſummer of 1757, 
paſſing through Germany and the Tyrol, I had 
opportunities of collecting ſeveral ancient Roman in- 
ſcriptions, which, upon examination afterwards, I 
found had never been publiſhed. Upon my arrival 
in Tuſcany, I therefore communicated them to ſuch, 
among my literary friends, as delighted in theſe ſtu- 
dies, and my German inſcriptions were ſoon after 


publiſhed by Dr. Lami, profeſſor of theology at 
Florence (1). 


(1) Novelle Letterarie di Firenze, t. xxiv. p. 527; 
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The remainder were inſerted by Abbe Donati, of 
Lucca, in a new collection of ancient Roman in- 
ſcriptions which he has lately publiſhed by way of 
ſupplement to Muratori's Theſaurus. But as ſeveral 
of the inſcriptions, which I had collected in Germany, 
were copied from bas-reliefs, which appeared to me 
to be curious, and very little known, I thought pro- 
per to have drawings of them made, and take this 
opportunity of communicating them to you; deſiring 
at the ſame time, that you would be pleaſed to pre- 
ſent them, in my name, to the learned Society over 
which you preſide, ſhould you think they merit their 
attention and acceptance. Permit me at preſent to 
give you the following ſhort account of the ori- 
ginals. 

About May, 1755, in digging ſome foundations in 
a garden belonging to his ſerene Highneſs the Elector 
of Cologne, at Bonn in Germany, ſeveral ancient Ra- 
man ſepulchral ſtones were found. Eight of theſe, 
being thought curious on account of the bas-reliets 
and inſcriptions carved upon them, were ſoon after 
fixed up againſt the wall of an inner open court of the 
electoral palace at Bonn, where they ſtill remain. 

The drawings( 2), which I have now the honour to 
ſend you, are faithful copies of theſe antiquities, which 
being in the higheſt preſervation, and the inſcriptions 
upon them containing nothing more than the uſual 
form, it would be impertinent to enter into any par- 
ticular deſcription of them. I cannot however omit 
xemarking the ſingular barbarity of the Roman ſol- 
diers names in theſe inſcriptions, It will be further 


(2) See Tab, VIIL and IX, „ 
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ſatisfactory to acquaint you, that I wrote ſome time 
ago to Father Hartzheim, a learned Jeſuit and anti- 
quarian of Cologne (the author of Veldidena and 
ſeveral other tracts relating to the antiquities of Lower 
Germany, and who is fince dead), in order to know 
whether any farther diſcoveries had been made at 
Bonn fince that time. His anſwer aſſured me that 
nothing more had been found. 

This is all I have to trouble you with upon the 
preſent ſubject; give me leave, therefore, to aſſure 
you, that I ſhall with pleaſure embrace any future op- 
portunity of communicating ſuch particulars, relative 
to the ſcope of the Royal Society, as have fallen 
within the courſe of my travels ; and ſhall ever eſteem 


their indulgence an ample compenſation for my 
trouble. 


J have the honour to be, 
SIR, 
Your very obedient 
and humble ſervant, | 


Cavendiſh Square 
July 10, 1769. John Strange. 
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Received June 19, 1769. 


XXVIII. An Account of the Lymphatic 
Syſtem in Amphibious Animals. By Mr. 
William Hewſon, Leclurer in Anatomy: 
In à Letter to William Hunter, M. D. 
F. R. S. and by him communicated 10 the 
Socisty. 


SIR, A 

Read Nov. 9, GREEABLE to the promiſe 

OR - which I made, in a poſtſcript to the 

paper on the lymphatic ſyſtem in birds, which the 

Royal Society did me the honour of publiſhing in 
their laſt volume, I now take the liberty of begging 
of you to preſent to the learned Society an account 
of the ſame ſyſtem in a turtle. I ſhould likewiſe 
Have added a figure of that animal, bad not theſe 
veſſels agreed in ſo many particulars with thoſe in 
birds, that I flattered myſelf the deſcription would be 
intelligible without it. 

This ſyſtem in a turtle, like that in birds, conſiſts of 
the lacteals and lymphatics, and their common trunks, 
or the thoracic ducts. It agrees likewiſe with that 
in birds, in not having any viſible lymphatic glands 


either on the meſentery or near the thoracic ducts; but 
differs 
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differs fromthat in birds, in not having any glands upon 
the larger lymphatics of the neck; at leaſt I am inclined 
to believe fo, from not having ſeen any in the diſ- 
ſection of one animal of this ſpecies in which I looked 
for them. It likewiſe differs from that in birds in 
another circumſtance, to be taken notice of hereafter. 
Whether it agrees with the fame ſyſtem in birds, in 
the tranſparency and want of colour in the chyle, I. 
cannot take upon me to determine, as 1 did not ſee 
any of that fluid in this ſubject (a). 

The following deſcription I took from the animal, | 
after I had injected the larger branches of this ſyſtem, 
with a coloured wax, and the ſmaller with quick 
filver. To avoid my being miſunderſtood, when I. 
ſpeak of the ſit nation of the different parte, I ſhall: 
mention, once for all, that the deſcription was taken 
from the ſubject as it lay upon its back ; thoſe parts: 
being called higheſt which were neareſt the head, 
thoſe loweſt which were neareſt the tail, thoſe poſte- 
rior which were neareſt the back, and thoſe anterior 
neareſt the belly (5). - 

The r accompany the blood-veſiels upon the 
meſentery, running by their ſides, and communicate 
frequently acroſs thoſe veſſels. Near the root of the 
meſentery they anaſtomoſe, ſo as to form a net-work, , 
from which ſeveral large branches go into ſome con- 


ſiderable ly mphatics lying on the left fide of the ſpine. 


(a) In a crocodile, which I lately ſaw by the favour of Mr. 
John Hunter, the chyle was white. 

() The animal, from which I took this deſcription, was 
large, meaſuring from the lower to the upper part of the ſhell. 


two feet ſeven. , and two feet two inches from ſide to 
ide, 


Theſe: 
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Theſe laſt can be traced downwards almoſt to the 
anus, and belong to the parts ſituated below the me- 
ſentery, and particularly to the kidneys. At the 
root of the meſentery, on the left fide of the ſpine, 
the lymphatics of the ſpleen join the laCteals, and 
immediately above this union a fort of plexus, or net- 
work, is formed, which lies upon the right aorta (for 
there are two aortæ in this animal). From this 
plexus a large branch ariſes, which paſſes behind the 
right aorta to the left fide, and gets before the left 
aorta, where it aſſiſts in forming a very large recepta- 
culum, which lies upon that artery. From this recep- 
taculum ariſe the thoracic ducts. From its right 
ſide goes one trunk, which is joined by that large 
branch which came from the plexus to the left fide of 
the right aor/a, and then paſſes over the ſpine. This 
trunk is the thoracic duct of the right fide ; for, hav- 
ing got to the right fide of the ſpine, it runs upwards 
on the inſide of the right aorta, towards the right ſub- 
clavian vein. And when it has advanced a little 
above the lungs, or within three or four inches of the 
ſubclavian vein, it divides into branches, which, near 
the ſame place, are joined by a large branch that 
comes up on the outſide of the aorta. From this part 
upwards thoſe veſſels divide and ſub-divide, and are 
afterwards joined by the lymphatics of the neck, which 
likewiſe divide into branches before they join thoſe 
from below; ſo that between the thoracic duct and 
the lymphatics of the ſame fide of the neck a very 
intricate net-work is formed. From this net- 
work a branch goes into the angle made by the ju- 
gular vein and the lower part or trunk of the ſubcla- 
vian: this branch, therefore, lies on the infide of the 
jugular, 
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jugular, whilſt another gets to the outſide of that 
vein, and ſeems to open into it a little above the 
angle between that vein and the ſubclavian. I ſay 
ſeems to open, for the injection has not ſucceeded at 
this part ſo as to enable me to determine whether the 
laſt- mentioned branch really did enter or not. Into 
the above-mentioned receptaculum, the lymphatics of 
the ſtomach and duodenum likewiſe enter. Thoſe of 
the duodenum run by the fide of the pancreas, and pro- 
bably receive its lymphatics, and a part of thoſe of the 
liver. The lymphatics of the ſtomach and duodenum 
have very numerous anaſtomoſes, and form a beautiful 
net-work on the artery which they accompany. From 
this receptaculum likewiſe, beſides the trunk already 
mentioned, which-goes, to the right fide, ariſe two 
other trunks pretty equal in ſize; one of which runs 
upon the left ſide, and the other upon the right fide of 
the left aorta, till they come within two or three 
inches of the left ſubclavian vein ; where they join 
behind the aorta, and form a number of branches, 
which are afterwards joined by the lymphatics of the 
left fide of the neck: ſo that here a net-work, or 
plexus, is formed, as upon the right fide. From this 
Plexus a branch iflues, which opens into the angle be- 
tween the jugular and the lower part or trunk of the 
ſubclavian vein. In theſe net-works, formed by the 
lymphatics near their terminations in the veins, this 
ſyſtem in the turtle likewiſe differs remarkably from 
that in birds. | 
So much for the general deſcription of the lympha- 
tic ſyſtem in this animal, I ſhall next add what I have 
obſerved as to the more minute diſtribution of its 
lacteals. In the firſt place, it may be obſerved, that 
Vor. LIX. — "D's what 
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what knowledge we have of the minute diſtribution 
of thoſe veſſels in quadrupeds has been acquired from 
examining them when filled with their natural fluid, 
the chyle; for the valves with which thoſe veſſels 
abound prevent our injecting their ſmaller branches; 
as we do thoſe of the arteries and veins of the in- 
teſtines. But in this animal, I have been ſo fortu- 
nate as to force the valves, and to inject the lacteals 
from their trunks to their branches, ſo as to fill them 
all around with quickfilyer, in ſeveral parts of the in- 
teſtine. In theſe experiments I obſerved, that the 
quickſilver was often ſtopped by the valves, where the 
lacteals run upon the meſentery, or where they are 
Juſt leaving the inteſtine ; but when thoſe valves were 
forced, and the quickſilver had once got upon the 
ſurface of the gut, it generally ran forward without 
ſeeming to meet with any obftacle. The lacteals 
anaſtomoſe upon the inteſtines, ſo that the quick- 
filver, which has got upon them by one veſſel, in ge- 
neral, returns by another, at ſome diſtance. The 
larger lacteals, which run upon the inteſtines, ac- 
company the blood-veflels ; but the. ſmaller lacteals 
neither accompany thoſe veſſels, nor paſs in the ſame 
direction, but run longitudinally upon the gut, and 
dip down through the muſcular coat into the cellular 
or nervous, as it has been called, which in this ani- 
mal is very thin in compariſon to what it is in the 
human ſubject. So far I have traced thoſe veſſels to 
my ſatisfaction; but what becomes of them after they 

have got to the cellular coat is not ſo eaſy to deter- 
mine: in five or fix different experiments which I 
have made, the mercury paſſed from the lacteals into 
the cells between the muſcular coat and the internal, 


and 
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and ſpread from cell to ce!l, very uniformly, over a 
great part of the inteſtine, although but little force 
had been uſed, and although there was nothing like 
extravaſation in any other part of the inteſtine. Up- 
on inverting the inteſtine after thus filling its lacteals, 
the mercury, on being preſſed, was, in many parts, 
driven into ſmall veſſels upon the internal coat, or 
villous, as it is called. From this it would ſeem, 
that this cellular net-work was a part of the lympha- 
tic ſyſtem in this animal. It might indeed be ſup- 
poſed to be mere extravaſation, but that it is rather a 
part of the lymphatic ſyſtem appears probable from 
the following conſiderations. Firſt, from the regu- 
larity in the ſize of the cells. Secondly, from the 
little force uſed in the experiment, and from there 
being nothing like this appearance 'in the cellular 
membrane between the peritoneal and muſcular coats 
where extravaſations were as likely to happen. 
Thirdly, from my having been able, after inverting 
the inteſtine, to preſs the quickſilver from the cells 
into the very ſmall veſſels upon the internal coat; but 
I muſt confeſs theſe facts would not be ſufficient to 
determine whether theſe cells were, or were not a part 
of the ſyſtem, did not the analogy of the fame part in 
fiſh clearly prove it. For in the cod, inſtead of the 
cellular net-work, as in the turtle, there is a net- 
work of veſſels (of which a deſcription ſhall be given 
hereafter) ſo that I have now no doubt but that thoſe 
cells are parts of the lymphatic ſyſtem, and that the 
ſmall abſorbent veſſels of the internal coat pour their 


fluid into this net-work, from which it is conveyed by 
the lar ger lacteals. 
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| Received June 19, 1769. 


XXIX. An Account of the Lymphatic S- 
flem in Fiſh. By the ſame. 


Read Nov. 16, I N the foregoing paper on the lympha- 
* tic ſyſtem in a turtle, I have made no 


mention of the manner of diſcovering, and demon- 


ſtrating thoſe veſſels; the reaſon was, there is no 
difficulty in either the one or the other; for, in that 
animal the meſentery being very thin and tranſpa- 
rent, and the lacteals pretty large, they are more 
readily diſcovered than in any other animal; thence 
it happened that I ſaw thoſe veſſels in a turtle long 
before I diſcovered them in birds and fiſh, and that 
too by chance, and when I was not intent upon this 
inquiry. And fince I drew up the preceding ac- 


count, I have found that Mr. John Hunter, in a 


deſcription of the ſtructure of a crocodile, had 
mentioned, by the way, that it had lacteals. Pro- 
feſſor Monro, of Edinburgh, as I have been informed, 
likewiſe ſaw the lacteals in a turtle about four years 
ago. As it is natural for men, engaged in the ſame 
inquiries, to be deſirous of aſcertaining their priority 
in the diſcoveries, even when there is little merit in 
the making them, I therefore take this opportunity 
of doing juſtice to thoſe gentlemen, and at the ſame 


time 


TJ 

time of mentioning that I firſt ſaw thoſe veſſels, as 
near as I can recolle&t, in September or October 
1763, which, as far as I know, was before they had 
been ſeen by either of them. 

But although it was an eaſy matter to ſee thoſe veſ- 
ſels in the turtle, yet it was far from being ſo in birds 
and fiſh ; as the gentlemen of the Society will readily 
believe, from their having been ſo often ſought for in 
vain by ſo many eminent anatomiſts, particularly of 
this age, I may add, that the diſcovery in birds did 
not give me ſo much trouble as that in fiſh, though 
now, ſince I have ſeen them in the latter, I can more 
readily find them there than in birds or quadrupeds. 
After ſeeing them in birds, and in one of the amphi- 
bia, I was very defirous of determining whether fiſh 
were, or were not provided with thoſe veſſels. This I 
endeavoured to do in the ſame way that I had found 
them in birds, that is, by tying up the meſenteries cf 
live-fiſh; and for this purpoſe I went frequently to 
the markets, and examined ſeveral ſmall ones. I 
- likewiſe diſſected ſome larger, when dead, but in 
vain. I next went to Brighthelmſtone, where! found 
kingſton, or monk-fiſh, a ſpecies of ſkate. Theſe 
being very large, and having a lean meſentery, ſeemed 
well fitted to my purpoſe. I opened two of them 
alive, tied up their meſenteric veſſels, and put them 
again into the ſalt water; and though one of them 
lived an hour, I could not obſerve any lacteals 
either upon its inteſtine or its meſentery. After this, 
I repeatedly examined the inteſtines and meſenteries 
of common ſkate and cod, and at laſt was fo fortu- 
nate as to diſcover the lacteals, and get a pipe into 
one of thoſe veſſels on the meſenteries of each of 


theſe 
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theſe fiſh; and, by injecting by this pipe, I found 
.where the larger veſſels lay ; after which there was 
but little difficulty in tracing the whole ſyſtem. I 
have now ſeen thoſe veſſels in a variety of fiſh, and 
ſhall give a deſcription of them from a haddock. I 


ſhall proceed exactly in the order which I have found 


moſt convenient for tracing out the whole ſyſtem 
for demonſtration, beginning with one of its branches, 
which, as lying neareſt the ſurface, muſt, of courſe, 
be divided before the other parts can be expoſed to 
view. The account being taken from the fiſh as it 
lay on its back, thoſe parts are called ſuperior which 


wards the tail, thoſe poſterior which are towards the 
back, and thoſe anterior which are towards the 
belly. 

On the belly of the fiſh, exactly in the middle 
line, is a lymphatic, which runs from the anus up- 
wards; this lymphatic belongs not only to the pa- 
rietes of the belly, but to the fin below the anus. It 
runs up towards the head, paſſes between the two 
jugular fins, and, having got above them, it receives 
their lymphatics. It then goes under the ſymphy/is of 
the two bones which form the thorax, where it opens 
into a net-work of very large lymphatics, which lies 
cloſe to the pericardium, and almolt intirely ſurrounds 
the heart. This net- work, beſides that part of it be- 
hind the heart, has a large lymphatic on each fide, 
which runs upon the bone of the thorax backwards, 
and when it has got as far as the middle of that bone, 
it ſends off a large branch from its inſide to join the 
thoracic duct. After detaching this branch, it is 
joined by the lymphatics of the pectoral fins, and 

| " "of ſoon 


are neareſt the head; thoſe inferior, which are to- 
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ſoon after, by a lymphatic which runs upon the fide 
of the fiſh. This laſt-mentioned veſſel conſiſts of a 
trunk running on the fide juſt oppoſite to the ribs, 
and from this trunk proceed branches on each fide 
immediately under the ſkin ; fo that it has a beauti- 
ful penniform appearance. Beſides theſe branches, 
there is another ſet deeper ſeated, which accompany 


the ribs. After the large lymphatic has been joined 


by the above-mentioned veſſels, it receives the lym- 


phatics from the poſterior extremities of the gills, and 
having now got as. far. back. as the orbit, it next re-- 
ceives lymphatic veſſels from that cavity; but theſe veſ- 


ſels do not belong merely to the orbit; for one of 
them comes from the noſe, and another from the 


upper part of the mouth. A little below the orbit, 
another net-work appears, conſiſting, in part, of the 
veſſels above deſcribed, and of the thoracic duct. 
This net-work is very complex; ſome of its veſſels 
lie on each fide of the muſcles belonging to the gills, 


and from its-internal part a veſſel goes into the jugular 
vein, by which veſſel the whole ſyſtem is terminated. 


The large lymphatic above mentioned, which lies 


upon the bone of the thorax, bas likewiſe a proceſs. 


running towards the upper part of the kidney, and re- 


ceives ſome of the lymphatics of that organ. 


The lacteals run on each ſide of the meſenteric ar- 


teries, anaſtomoſing frequently acroſs thoſe veſ-. 
ſels. The receptaculum, into which they enter, is very. 


large in proportion to them, and conſiſts, at its lower- 


part, of two branches, of which one lies between the 
duodenum and ſtomach, and runs a little way upon . 
the pancreas, receiving the lymphatics of the liver, 
pancreas, thoſe of the lower part of the ſtomach, and 


the. 
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the lacteals from the. greateſt part of the ſmall in- 
teſtines. The other branch of the receptaculum re- 
ceives the lymphatics from the rec iſum, and the lacteals 
from the greateſt part of the ſmall inteſtines. The 
receptaculum, tormed by theſe two branches, lies on 
the right ſide of the upper part of the ſtomach, (or 
the lower part of the &/ophagus) and is joined by 
ſome lymphatics from that part; and allo by ſome 
ſmall veſſels from the ſound, and from the gall blad- 
der, which, in this fiſh, adheres to the recepiaculum, 
The thoracic duct takes its riſe from the receptaculum, 
and lies on the right fide of the eſophagus, receiving 
lymphatics from that part; and running up a little 
way (viz. about half an inch in this fith) it divides in- 
to two branches or ducts, one of which paſſes under 
the æſophagus to the left fide, and the other goes 
ſtraight vp, on the right fide, runs paſt the upper 
part of the kidney, from which it receives ſome ſmall 
branches, and ſoon after it is joined by a branch from 
the large lymphatic that lies above the bone of the 
thorax, as formerly mentioned. It likewiſe, near this 
part, ſends a branch to join the duct of the oppoſite 
ſide, and then, a little higher, is joined by thoſe large 
lymphatics which make a net-work behind the heart, 
as formerly deſcribed. Theſe laſt mentioned veſſels 
receive the lymphatics from the anterior, or ſuperior 
part of the gills, and from the fauces. The thoracic 
duct, after being joined by theſe veſſels, communi- 
cates with that net-work near the orbit; where its 
lymph is mixed with that of the lymphatics from the 
poſterior part of the gills, from the ſuperior fins, 
belly, &c. and then from this net—work a veſſel goes 
into the jugular vein, juſt below the orbit, This laſt 

| veſſel, 
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veſſel, which I called the termination of the -whole 
ſyſtem, is very ſmall, in proportion to the net-work 
from which it riſes ; and indeed the lymphatics, at 
this part, are ſo large as to exceed by far the-fize of 
the ſanguiferous veſſels. 
The thoracic duct of the left fide, having paſſed 
under the æſophagus from the right, runs on the in- 
ſide of the vena cava of the left ſide, receives a branch 
from its fellow of the oppoſite ſide, and joins the 
large lymphatics which lie on the left of the pericar- 
dium, and a part of thoſe which lie behind the 
heart, and afterwards makes, together with the lym- 
phatics from the gills, upper fins, and fide of the 
fiſh, a net-work, from which a veſſel paſſes into the 
jugular vein of this fide. In a word, the lymphatics 
of the left ſide agree exactly with thoſe of the right, 
as above deſcribed. ' 
Beſides theſe veſſels, there is yet another part of the 
ſyſtem which is deeper ſeated, lying between the roots 
of the ſpinal proceſſes of the back-bone : this part con- 
ſiſts of a large trunk, that begins from the lower part 
of the fiſh near the tail, and, as it aſcends, receives 
branches from the dorſal fins, and from the adjacent 
parts of the body. It goes up near to the head, and 
ſends a branch to each thoracic duct, near the part 
where they come off from their common trunk. 

This deſcription, though taken from a haddock, 
agrees, I believe, pretty exactly with the diſtribution 
of thoſe veſſels in the cod, whiting, and perhaps all 
other fiſh of the ſame ſhape. Es 

To this general deſcription I ſhall add what I have 
obſerved of the more remarkable peculiarities of this 
ſyſtem in fiſh. 
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In the firſt place, thoſe veſſels are remarkable in 
not having any lymphatic glands, that I can diſcover, 
in any part of their courſe. In this they agree with 
the turtle, but differ from birds, which have lym- 
phatic glands on the veſſels of their necks. | 
Secondly, theſe veſſels in fiſh have no valves, fo 
that it is an eaſy matter to fill them contrary to the 
courſe of the lymph. When I firſt obſerved this 
circumſtance, I imagined that, by injecting minutely 
thoſe veſſels, I might diſcover their very beginnings, 
and that I might alſo be enabled to determine, whe- 
ther ſuch parts as the brain, eye, &c. whoſe lympha- 
tics have not been yet ſeen in any animal, have, or 
have not, ſuch veſſels. At preſent I am not able to 
determine this matter, but I intend to proſecute the 
ſubject. i 
Thirdly, the lacteals in the cod (and I preſume in 
moſt other fiſh) are remarkable for having a beautiful 
net-work of veſſels between the muſcular and vi 
lous coat of the inteſtines (c). This net-work may 
be filled from the lacteals on the meſentery with the 
leaſt force imaginable. If mercury be injected into this 
net-work at one part, it ſpreads over the inteſtine ; 
the communications in the net-work being very nu- 
merous : if the inteſtine be inverted, and the mercury 
ſqueezed, it is eaſily driven into the ſmall veſſels of 
the villi of the internal coat. From theſe veſſels 
the mercury can be ſqueezed into the cavity of the 
inteſtine ; but not fo eaſily as to make it clear whe- 
ther they have, or have not, a valve at their be- 
ginning. In theſe circumſtances there is a ſtrong 


(c) I have ſcen this net-work in the turbot, plaice, and cod. 


analogy 
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analogy between fiſh and the turtle; but in fith it is 
more evident that there can be no deception as to the 
net · work between the muſcular and internal coats; 
for in them it is made up of cylindrical veſſels, and is 
not cellular, as in the turtle, and therefore not in the 
leaſt like an extravaſation: and in fiſh the veſſels on 
the internal coat are larger than in turtles. 

Fourthly, this ſyſtem agrees with that of the 
turtle, in having a very large receptaculum, and in 
having the net-work of large veſlels near its termina- 
tion in the ſanguiferous ſyſtem ; and likewiſe in hav- 
ing the veſſel, which goes from the net-work into the 
vein, {mall in proportion to the fize of that net- work : 
ſo that the lymph muſt be lodged ſome time in thoſe 
parts before it is poured into the maſs of blood. In 
birds I alſo obſerved ſomething like this, their 
lymphatic ſyſtem being enlarged or varicoſe at dif- 


ferent parts; but theſe enlargements are ſmall in pro- 


portion to thoſe above mentioned in fiſh and turtle. 
As to the manner of diſcovering thoſe veſſels in a 
fiſh, one might naturally ſuppoſe, that when we know 
where the receptaculum, or any of the larger parts of 
this ſyſtem lie, it could not be difficult to find them ; 
but the coats of theſe veſſels are ſo thin and tranſ- 
parent, that it is by no means eaſy. But the readieſt 
way of finding the whole ſyſtem 1s, to look for one 
of the veſſels which lie cloſe to the ſkin ; as, for in- 
ſtance, that which runs up exactly on the middle of 
the belly of the haddock, cod, and other fiſh of the 
ſame ſhape. This veſſel is eaſily ſeen as it grows 
pretty large where it paſſes between the two jugular 
fins ; and if a pipe be introduced, the whole ſyſtem 
may be filled by means thereof. 
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It is partly owing to the eaſe with which thoſe 


veſſels may be ſeen, after diſcovering where their 


larger branches lie, that I have not added a figure of 
this ſyſtem in a fiſh. Indeed it would be almoſt impoſ- 
ſible to expreſs all its parts in one figure, from the 
numerous and intricate communications of thoſe veſ- 
ſels near their termination in the common veins. But 
I have laid before the R. Society a haddock with its 
lymphatics and its blood-veſſels filled with coloured 
injections, to be compared with the deſcription. And 
thoſe that are deſirous of proſecuting this ſubject fur- 
ther will, I flatter myſelf, find it an eaſy matter to 
fill the whole ſyſtem, by attending to what I have 
ſaid above. 

I ſhall beg leave to add one obſervation more ; and 
that is with reſpect to the diſtribution of the lacteals 
on the villi (as they are called) of the inteſtines. 


From a variety of experiments, which I have made, 


I am perſuaded, that in animals, in general, each of 
the villi is compoſed of a net-work of lacteal veſſels, 
as well as of a net-work of arteries and veins. The 
very ingenious Dr. Lieberkühn has endeavoured to 
ſhew, that in the human ſubject each lacteal forms an 


ampullula or ovitorm veſicle, which is filled with a 


ſpongy ſubſtance. But from having injected thoſe 
veſſels, with mercury, in fiſh, turtle, and birds, I can 
clearly demonſtrate that each of the villi of theſe 
animals has a net- work of lacteals, and not an am- 
pullula or oviform bag. And from comparing theſe 
obſervations with Dr. Lieberkuhn's experiments, I am 
inclined to believe the ſtructure is ſimilar in the hu- 
man ſubject, But as propoſing my arguments at pre- 
ſent would not be altogether agreeable to the deſign 
of 


( 213 ] 
of this paper, I ſhall refer that ſubje& to ſome future 
occaſion, In the mean time, as I flatter myſelf that 
it may not be unacceptable to the learned Society, I 
have ready to lay before them a collection of pre- 
parations, which demonſtrate not only theſe facts re- 
lating to the villi, but others that are mentioned in 


this and the preceding paper. Of theſe preparations. 
here follows the liſt. N * | 


Ne 1. A turtle, with its lymphatic and its ſan- 
guiferous ſyſtems filled. 

2. A haddock, with its lymphatic and ſangui- 
ferous ſyſtems filled with injections of differ- 
ent colours. 

3. The lymphatics on the ſtomach of a cod, 
filled with mercury; the arteries with a red, 
and the veins with a green injection. 

4. The lymphatics on the ſtomach of a turbot. 

5. The lacteals on the meſentery and ſmall in- 
teſtine of a cod. In this preparation the ar- 
teries are filled with a red, and the veins with 

a yellow injection, and the lacteals with mer- 
cury; and, the preparation being afterwards. 
dried, the lacteals are ſeen to form a curious 
net- work of veſſels between the muſcular and 
the villous coat. | 


6. The ſame in a bottle. | 
7. The lacteals on the gut of a ſkate. In this 
preparation the lacteals are filled with mer- 
cury, the artery with a red, and the vein with 
a green Wax. 
8. The lacteals on the meſentery and inteſtines. 
af a turbot. In this preparation the vaſcular: 
N net- work. 
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net-work between the muſcular and villous 
coat is likewiſe very diſtinctly ſeen. 

9. The meſentery and a piece of the inteſtine 
of a turtle; where the lacteals are ſeen filled 
with mercury, not only on the meſentery, 
but on the whole external ſurface of the gat, 
forming a beautiful net- work. 

10. The ſame. In this the arteries are filled 
with a red, the veins with a blue injection, 
and the lacteals with mercury, and the pre- 
paration being afterwards dried, the lacteals 
are ſeen not only on the meſentery and the 
external ſurface of the inteſtine, but the cel- 
lular net-work between the muſcular and the 
villous coat is likewiſe diſtinctly ſeen. 

11. The ſame, where the cellular net-work is 

filled all around the inteſtine. 

12. Three preparations of the inteſtines of a 
turbot, in which the lacteals are ſeen to make 
a net-work on each of the villi. | 

13. Three more preparations from the ſame 
fiſh ; where the lacteals are filled with mer- 
cury, and the arteries and veins with a co- 
loured injection; each forming a net-work on 
the villi. 

14. Three preparations of the gut of a turtle, 
where the lacteals on the villi of the internal 
coat are filled with mercury, and form a net- 
work. 

15. A piece of the gut of a gooſe, in which the 
lacteals of the villi are filled with mercury; 
the arteries with a red, and the veins with a 
yellow injection. In this preparation bon 
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the lacteals, arteries and veins are ſeen to 
make a net-work on many of the v21/7. 

16. A piece of the ſtomach of a cod, in which 
the lymphatics are filled with mercury, and. 
very minutely. They are ſeen to go through 
the external coats of the ſtomach, dividing 
into ſmaller and ſmaller branches, without 
any appearance of a net-work between the 
muſcular and the villous coat; and as a con- 
ſiderable force was uſed in the injecting them, 
I am inclined to believe that the ſtomach in 
fiſh has not the net-work of veſſels between 


the muſcular and the villous coat, as the in- 
teſtines have d). 


(4) Theſe preparations were laid before the Society on the 
fame evening this paper was read.. 
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Received June 8, 1769. 


XXX. A Letter from Mr. Lane, Apothe- 
cary, in Alderſgate-ftreet, 7 the Ho- 
nourable Henry Cavendiſh, F. R. S. on 
the Solubility of Tron in fample Water, by 
the Intervention of fixed Air. 


Alderſgate-ſtreet, June 5, 1769. 
81 R, 


Read Nov. 23, HE various impregnations of mi- 

Ms neral waters have always been very 
difficult to explain : and whoever has read the divers, 
and often contradictory reaſonings upon the ſubject, 
muſt clearly perceive, that there is (till room for diſ- 
coveries in this part of natural hiſtory. 

You, Sir, by your accounts of fixed air, and of 
Rathbone-place water, related in the laſt volume of 
Philoſophical Tranſactions, have obliged the public 
with many additional lights on this branch of Know- 
ledge ; and, from your known accuracy, and diligent 
purſuits in moſt philoſophical inquiries, the learned 
world has great reaſon to hope for many other new 
and uſeful improvements. To your judgment there- 
fore, I ſubmit the following experiments ; which are 
intended to ſhew, that iron is ſoluble in ſimple water, 


by 
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by the intervention of fixed air ; and thence, that it 
is very probable, many different chalybeate ſprings 
ſuſtain their metallic charge by this means only. 

The ſolution of iron in mineral waters, eſpecially 
in ſuch as, by expoſure, readily loſe the property of 
ſtriking a purple colour with aſtringent vegetables, 
has uſually been attributed to ſome ſubtile gas, or vo- 
latile acid. - Chymiſtry, however, does not diſcover 
any acid ſolvent for iron, but what has greater affi- 
nity with alcalies; and by means of which, there- 
fore, this metal will be precipitated. Hence if any 
water appears, with a predominant alcali, which has 
alſo the power of tinging with galls, and, on being 
expoſed to the open air, lets fall the iron, and loſes 
that-property ; may we not conclude the metal to 
have been ſuſpended by ſome other medium ? 

This, for example, is plainly the caſe in German 
Spa water, which Dr. Brownrigg has proved to 
abound with fixed air. Your own very curious ex- 
periments, before cited, have clearly ſhewn, that 
calcarious earths may be ſuſpended in water by this 
principle of fixed air. And theſe have led me to 
examine, whether iron might not be diſſolved by the 
ſame natural means. 

I would not, however, be ſuppoſed to deny, that 
iron is frequently found united with an acid. The 
fact is ſufficiently evinced in the pyrites and vi- 
triolic earths. Nor can I doubt, but that theſe ſub- 
ſtances do largely contribute to the primary impreg- 
nation of waters, they being ſo readily ſoluble in 
them. But as an alcali, or abſorbent earth, is often 
found more than ſufficient to ſaturate the acid in mi- 
neral waters; this would effectually diſengage every 
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particle of iron diflolved by an acid, unleſs the metal 
was ſupported by ſome other menſtruum. 

My endeavours, therefore, to detect this ſolvent, 


by experiments, are what I now beg leave to lay be- 
fore you, 1n the order I made them, 


* 


EXPERIMENT I. 


A wide-mouthed bottle, containing half a pint of 
diſtilled water and fixty grains of ſteel-filings, was 
ſuſpended forty-eight hours over ſome diſtillers me- 
lafles, in briſk fermentation ; ſo as to receive the fixed 
air eſcaping from the fermenting liquor ; the ſurface 
of which was ten inches below the mouth of the 
bottle. Immediately after its removal, the clear water 
was decanted from the filings and ochrous ſediment. 

This liquor had a briſk and ferruginous taſte, with 
a flavour of the melaſſes. An infuſion of galls, or 
green tea, ſoon changed part of it to a colour like 
ink. The remainder, being expoſed to the open air, 

preſently became turbid, threw up a party-coloured 

pellicle, and depoſited a yellowiſh ſediment. 

The water now retained but very little power of 
tinging with galls; and in a few days loſt this pro- 
perty entirely. 


EXPERIMENT II. 


Fourteen ounces of coarſe ſugar, diſſolved in ſeven 
pints of water, were mixed with half a pint of yeaſt, 
in a bottle capable of holding more than twice the 
above quantity. One end of a bent tube was luted 
into this veſſel, ſo that no air might eſcape but through 


the 
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the tube; the other end was looſely inſerted two 
inches within the mouth of another large bottle, 
charged with four hundred grains of iron filings, and 
ſixty ounces of diſtilled water. After remaining 
twelve hours in this ſituation, the ſugar working 
briſkly, an ounce phial was let down gently into the 
bottle, and filled. The water from the phial, with 
one drop of tincture of galls *, changed in a few mi- 
nutes to a light roſy purple. The liquor being 
ſhaken, and another phial-full taken up ſoon after, 
one drop of the tincture gave a deeper colour than 
before. In an hour and half more, after being 
ſhaken again, the phial-full received a ſtill deeper 
purple, from the like quantity of tincture. The bottle 
continuing as before near five hours longer ; when 
the quantity of fixed air from the fermenting liquor 
was ſuppoſed ſufficient to have ſaturated the water; 
the liquor appeared very turbid on being ſhaken ; 
and, after ſtanding another hour, under the tube, to 
ſettle, the whole was filtered. | 

Thirty ounces of the clear liquor was poured into | 
two Florence flaſks, and the remainder into phials, 
which were afterwards well corked. Two of theſe | 
phials had their corks dipped into melted refin, fo as 
to cover the mouths of the bottles. T'wo others were | 
encloſed with a paſte or lute. 

Notwithſtanding the above precautions to prevent | 
the eſcape of air, the liquors in each ſoon grew tur- | 1 
bid, and by the next morning depoſited yellow ſe- ol 
diments. 


This tincture was made by infuſing half an ounce of pow- 1 
dered galls in eight ounces of proof ſpirit, for four days, without 1 


heat. 
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This water had a ſmart chalybeate taſte, ſome- 
what reſemblin 8 


Spa water; with a ſlight flavour of 
quor, 1 
One drop of tincture of galls gave a roſy purple 

colour to a wine- pint of this water. 

Syrup of violets turned it green “. 

Soap leys, or even alcaline ſalts, either fixed or vo- 
latile in their natural ſtates, ſoon changed this liquor 
green, and rendered it turbid, whence a yellow ſedi- 
ment enſued. 

But neither of the alcaline ſalts, when previouſly 
ſaturated with fixed air, produced any perceptible 
alteration. 

Nor did any viſible change happen on the addition 
of acids. 

The thirty ounces of water, in the flaſks before 
mentioned, after being boiled twenty minutes, to ex- 
pel the air, became very turbid, and let fall ſedi- 


mainder was paſſed through a filter, and, after dry- 
ing, the paper appeared to have gained two grains 
and a quarter. 
This ochrous reſiduum could not be again diſ- 
ſolved in water, by means of fixed air; but was ſo- 
luble in the vitriolic acid. The ſolution, diluted and 
filtered, received no colour from galls, until alcali 
was added to ſaturate the redundant acid ; after which. 
it ſtruck a purple, as in common ſolutions of iron. 


* Simple diſtilled water, ſaturated with fixed air, by any 
means | have tried, makes no change in ſyrup of violets : and, 
when mixed with ſoap, does not curdle. 
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The liquor, decanted after boiling, neither changed 


colour with galls, nor ſhewed any precipitation with. 


EXPERIMENT III. 


A common quart-bottle was half filled with diſ- 
tilled water, to which were added an, hundred grains 
of ſteel- filings. To theſe was introduced, by means 
of the bent tube, as much fixed air, obtained from a 
ſolution of alcaline falt in the vitriolic - acid, as was 
judged ſufficient to fill the bottle. The whole be- 
ing then ſhaken, with my hand over its mouth, the- 
bottle ſtuck like a cupping-glaſs. About the ſame 


aking, had leſs adheſion than before. On repeat- 
ing this experiment, a third time, with freſh air, the 
adheſion was ſcarcely perceptible. And after the 


fourth trial, a ſmall portion of air was obſerved to if- 


ſue from the bottle. The water now gave a deep 
colour with tincture of galls. 

This experiment was repeated with fixed air 
from different combinations. As alſo by paſſing this. 
air through a veſſel of pearl-aſh, to arreſt any acid 
which might eſcape from the efferveſcing mixtures.. 
But the ſolutions of iron, in all the trials, appeared to, 
be exactly fimilar, except ſome trifling difference in. 
taſte and {mell. 


EXPERIMENT IV. 


A bottle, with the like quantity of ſteel-filings and 
diſtilled water as in Experiment the Firſt, remainedi 


un 


23 of air being again added, the bottle, after 
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in a room many weeks; yet although it was fre- 
quently ſhaken, and had an ochrous ſediment, it gave 
no colour with tincture of galls, 


ExPERIMENT V. 


A ſingle grain of iron in ſolution , diluted with a 
pint of diſtilled water, changed to a deep blue purple, 
with the tincture of galls. Half a pint of the like 
mixture, expoſed many days in a wide-mouthed 
glaſs covered looſely with paper, let fall a flight pre- 
Cipitation ; but its property of tinging with galls was. 
not ſenſibly diminiſhed. The fame quantity being 
boiled four or five minutes, in a Florence flaſk, be- 
came turbid, and depoſited a ſmall portion of an 
ochrous ſediment. The tincture of galls, never- 


theleſs, gave as deep a colour to the clear liquor, as 
it would have done before boiling. 


The foregoing experiments ſeem to prove, that 
iron remains quite unaffected by pure water, but may 
eaſily be diſſolved in it on the addition of fixed air; 
and that in whatſoever manner this air is generated, 
the event will appear the ſame. The laſt experiment 
ſhews, that where iron is ſuſpended in water, by an 
acid, neither expoſure nor boiling will deſtroy its pro- 
perty of tinging with galls ; which is the reverſe of 
what we find to be the caſe with many ferruginous 
waters. Experiment the Second more particularly 


* Iron-filings were diſſolved in diluted oil of vitriol to ſatu- 
ration ; and, by experiment, one grain of the meta], with about 


two grains and a quarter of the acid, were found to be con- 
tained in fixty-eight grains of the ſolution, 


teaches, 
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teaches, that the iron, diſſolved in water by fixed air, 
is at leaſt equal in quantity to what is commonly 
aſcribed to moſt chalybeate ſprings : that this air, by 
which the metal is held in ſolution, is ſimilar to that 
elaſtic vapour, ſo often mentioned by writers on theſe 
ſubjects; which cannot be wholly retained by the 
cloſeſt corking, but, gradually eſcaping, ſuffers the 
ochrous matter to ſubſide. And that fixed air has 
greater affinity with alcalies than with iron, becauſe 
addition of alcaline ſubſtances, not ſaturated with 
fixed air, will diſengage the metal, while ſuch as are 
charged with this principle produce no alteration. 
Theſe concluſions ſeemed to account for many 
particulars relating to medicated ſprings ; but as all 
my trials had been made with iron in its metallic 
ſtate, which is rarely found in nature, it was neceſ- 
fary to repeat them upon this mineral in the ſtate of 
ore. I proceeded, therefore, to different experiments 
upon various ores ; but did not find any of them to 
anſwer my expectation, except what is called iron 
ſand ore, which ſeems to contain a perfect iron. 
This, at firſt, offered a material objection to my 
former inference. But, upon a little conſideration, it 
occurred, that waters, being firſt charged with pyri- 
tical matter, might afterwards have their acid neu- 
tralized with alcaline or calcarious ſubſtances, and the 
iron yet remain ſuſpended by air generated in the ſa- 
turation. And I was the more ready to adopt this 
opinion, as it would explain, very naturally, the ap- 
plication of fixed air to this buſineſs of ſolution ;; 
which, I confeſs, had hitherto been to me ſome- 
what difficult to account for. It was neceſſary, 
however, to examine the truth of this theory, by 
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the teſt of experiment, which I did in the following 


manner. 


. 
- 


ExPERIMENT VI. 


To a pint of diſtilled water, mixed with one grain 
of iron diſſolved (as in Experiment the Fifth), were 
added forty grains of ſoap leys. 

And to two ounces of lime-water, diluted with 
fourteen ounces of diſtilled water, was added a grain 
of iron in ſolution, 

In both caſes the point of ſaturation was intended, 
'The two mixtures inſtantly turned green, grew tur- 
bid, and let fall ſediments of the ſame colour. The 


liquors, being filtered, gave no tinge with tincture of 
galls. | 


ExPERIMENT VII. 


A quart of water was mixed with two prains of 
iron, as before. | | 

To one moiety, three grains of ſalt of tartar in ſo- 
lution was inſtilled. It firſt appeared green, ſoon 


changed yellow, and gave an orange-coloured pre- 
Clpitate. 
To another portion two grains of powdered chalk 
being added, it preſently became ſtraw- coloured, and 
after continuing nine hours in a well-corked phial, 
was yet turbid, with a yellow ſediment. _ 
The waters being both filtered, part of each 
changed to a purple, with tincture of galls. The 
remainder being boiled, a farther precipitation en- 
ſued, and the clear liquor no longer produced any 
alteration with galls; 
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This experiment being repeated with magneſia, 
and with the earth of alum, ſhewed no ſenſible dif- 
ference. 

The quantity of iron, leſt diſſolved in the liquor, 
was found in proportion to the volume of air ge- 
nerated during the ſaturation. 

If the quantity of alcali or abſorbent earth was in- 
ſufficient to ſaturate the acid, part of the iron would 
remain in the water after boiling. All which were 
diſcoverable by the tincture of galls. 


ExPERIMENT VIII. 


To a pint of diſtil led water, being ſaturated with 
fixed air, and containing four grains of chalk, was 


added a grain of iron in ſolution; the mixture con- 


tinued pellucid. | N 
Another grain of diſſolved iron was diluted with a 
like quantity of water, previouſly faturated with air 
from a ſolution of pearl-aſh in vitriolic acid: eight 
grains of falt of tartar, cryſtallized with fixed air, and 
diſſolved, were added to this mixture: a ſlight de- 
gree of cloudineſs enſued, but diſappeared on ſhak- 


ing; after which the liquor much reſembled Spa- 
water; only it taſted ſtronger of the iron. The 


quantity of chalk, and alcaline falt, in this experi- 
ment, was more than ſufficient to neutralize the 
acid. 

Both the above mixtures, on expoſure, became 


turbid, threw up pellicles, depoſited ferruginous ſedi- 


ments, and loſt their power of ſtriking a purple with 


galls. 
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Solutions of! iron, and of its ores, in the marine and 
nitrous acids, as alſo pyrites diſſolved in rain-water, 
were ſubſtituted, by turns, inſtead of the original iron 
in vitriolic acid ; and they all gave a purple colour 
with tincture of galls. | 

The trials were repeated with lime-ſtone, marble, 
iſland cryſtal, oſteocolla, and magneſia, in lieu of 
chalk ; ** with volatile and mineral alcali, replete 
with air, in the room of ſalt of tartar ; but no mate- 
rial difference was obſerved. | 
The ſucceſs of theſe experiments compleatly an- 
ſwered my expectations. They ſatisfied me, that any 
acid holding iron diſſolved, and diluted with water, 
might not only be neutralized, but the water charged 
with an exceſs of alcaline or earthy matter, without 
precipitating the metal; and that the ſolvent, in theſe 
caſes, could be no other than Fixed Arr. Since the 
iron remained in ſolution, only where this principle 
Originally abounded in the water, or was A 
generated in the ſaturation. 

Thus much being determined, it ſeemed eaſy to 
apply the difcovery to the more perfect analyzation of 
ſome waters; and to the re- production of others, by 
art, which ſhould exactly reſemble thoſe of natural 
medicated ſprings. This is a taſk I ſhould probably 
have undertaken at leiſure; had I not been informed, 
that Pr. Watſon, junior, by whoſe converſation my 
thoughts were od led to « ſubject, is already en- 
gaged in ſomething of this ſort. This gentleman 
ſaw many of the foregoing experiments repeated; and; 
as he is ſince gone to the German Spa, I dare ſay, his 
abilities and application will ſufficiently improve. 


the 
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the opportunity: I ſhall gladly, therefore, wait the 


reſult of his enquiries. 


To conclude then: It appears to me highly pro- 
bable, that fixed air is generally neceſſary to the im- 
regnation of mineral ſprings. That by the right 
. of this principle, we may now ſol ve moſt 
difficulties that have ariſen on this ſubject; and very 
poſſibly be able, hereafter, to imitate nature, in the 
formation of medicated waters. Whether my con- 
cluſions are well founded, I with pleaſure refer to 
your candid deciſion. And am, 


SIR, 


wich great reſpec, 
Your much obliged, 
| humble ſervant, 


T. Lane. 


—_— = — — 


{ 228 ] 


Received June 19, 1769. 


XXXI. Account of ſeveral Phenomena ob- 
ferved during the Ingreſ of Venus into 
the Solar Diſc: By the Reverend W. 
Hirſt, F. R. S. in a Letter to the. Aſtro 
nomer Royal. | 


Inner Temple, June 12, 1769 
DE AR SIR, 


Read Nov. 16, NM GRE EA BL to your deſire, I 
7 now ſend you a particular account 
of all the phænomena I obſerved during the ingreſs 
of Venus into the ſolar diſc ; but, before I do this, I 
look upon myſelf as obliged in gratitude to return you 
many thanks for the kind manner in which. you ac- 
commodated me with the apparatus neceſſary for the 
obſervation. The teleſcope F uſed, as you well. 
know, belonged to Mr. Dunn, and was a refleQor 
two feet in length, and magnified 55 times. Ex- 
pecting the planet to enter the folar diſc at or near 
the zenith, I kept my eye conſtantly fixed at that 
part of the Sun a conſiderable time before the be- 
ginning of the tranſit. The firſt intimation which I 
had of the near approach of the planet, was by the 
agen appearance of a. viokent corruſcation, ebulli- 
tion, 
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tion, or agitation of the upper edge of the Sun, as in 

Tas. X. and XI. fig. 1, when I called out to my good 

friend, governour Vanſittart, who was fo kind to give 

himſelf the trouble of taking the time for me, and 
defired him to take care. I had not taken this pre- 
caution above five or fix ſeconds, when I plainly ſaw 

a black notch breaking in upon the Sun's limb, and. 

which ſeemed a portion of a much leſs ſphere 

than that of Venus, as in fig. 2. Inſtantly I 

defired Mr. Vanſittart, by the word Now, to mark the 

time, which was 11 57” 35“ fidereal time, by Dr. 

Halley's little clock, belonging to the royal obſer- 

vatory. The laſt-· mentioned time, allowing for the 

neceſfary corrections, and reduced to apparent time, 

1 

As I imagined, from the inſtructions of Dr. Halley; 
that the preciſe and accurate time of obſerving the 
internal contact is, when the thread of light ſhould. 
break in between the concave edge of the Sun and 
the convex edge of Venus, as in fig. 6, I. waited 
till that particular period, which was when Dr. Hal- 
bk clock marked 12 15" 45”, ſidereal time, or 

18%, apparent time, the difference being 
18” 72 of apparent time. 

The ſame phznomenon of a protuberanee, which [: 
obſerved at Madras, in 1761, *at both internal contacts, 
I; obſerved again at this laſt tranſit: at both times, the 
protuberance of the upper edge of- Venus diminiſhed. 
nearly to a point before the thread of light between 
the concave edge of the Sun, and the Re 

was perfected, en the EN inſtanta 
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broke off from the upper edge of the Sun, but Ve- 
nus did not aſſume its circular form till it had de- 
ſcended into the ſolar diſc, at leaſt to the diſtance, by 
eſtimation, from the upper edge of the Sun, as de- 
ſcribed in fig. 7. 

Although at the time of the contacts the atmo- 
ſphere was remarkably clear, yet, as the Sun deſcend- 
ed towards the horizon, the atmoſphere grew more 
and more hazey, ſo that the edge of the Sun, as well 
as the edge of the Planet, began to grow more and 
more tremulous, and cauſed the Planet to aſſume, in 
appearance, different configurations, reſembling ſome- 
times a prolate and ſometimes an oblate ſpheroid, till 

we loſt fight of the Sun by its being intercepted by a 
dark cloud, or rather fog-bank, ſome time before the 
calculated time of Sun-fet. Although theſe laſt 
phenomena are entirely optical deceptions, owing to 
the ſtate of the air at that particular time, or to ho- 
rizontal vapours, yet I beg it may be here very care- 
fully remarked, that, at the times of the contacts, the 
air, as you can bear me witneſs, was perfectly clear and 
favourable, ſo that our obſervations were then cer- 
tain, and not ſubjected to any fallacy in viſion. The 
following circumſtance is a proof of this aſſertion. 
The firſt warning which I had of the near, approach, 
of Venus to the Sun's external edge was, as I have be- 
fore ſaid, by the ſudden appearance of a violent cor- 
ruſcation, ebullition, or agitation of the upper edge of 
the Sun, five or ſix ſeconds 9 edge of Venus 
broke in upon the Sun; where alone I obſeryed the 
violent agitation, the edge on each ſide remaining per- 
fectly quieſcent, as a, 5, fig. 1. If this appearance 
had been owing to the ſtate of our atmoſphere * 

then 
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then would the edge of the Sun be univerſally 
fluctuating or trembling ; but as this was not the caſe, 
the undulation muſt be imputed to ſome other cauſe, 
not improbably to an atmoſphere about Venus. I 
am the more minute on this circumſtance, becauſe 
you yourſelf, Sir, in a late“ publication, have taken 
notice, that when I took the obſervation of the tran- 
fit of Venus at Madras, in the year 1761, I faw 
a kind of penumbra or duſty ſhade, which preceded the 
firſt external contact tuo or three ſeconds of time, and 
was fo remarkable, that Twas thereby aſſured the contaci 
was approaching, which happened accordingly. 
Upon your foregoing paragraph. I muſt beg leave: 
to make the following remark, that in the tranſit of 
this preſent year I did not take notice of the ſame 
phenomenon as I did of the tranſit of Venus in In- 
dia, in the year 1761; but I muſt here again inſiſt 
upon it, that ſuch penumbra or duſky ſhade I then: 
actually ſaw, but I do not recolle& I then ſaw the 
leaſt undulation, ebullition, or corruſcation, as hap- 
pened in the tranſit of this preſent year. Yet both: 
phenomena. were conducive to the ſame purpoſe, and 
ſerved to give me notice of the near approach of the 
planet- Venus to the ſolar diſc, the event, in both in- 
ances, juſtifying the preſage; and both appearances: 
might be the conſequences of the fame cauſe ; which 
cauſe, as I have before obſerved, might be nothing: 
teſs than the atmoſphere of Venus. I: ſay might be, 
tor I would not be underſtood to aſſert here any: 


*- Inftruftions relative to the obſervation of the enſuing tranſit 
of the planet Venus over the Sun's diſc, on the 3d of June 1769. 
By the Rev. Nevil Maſkelyne, Aſtronomer Royal, p. 32. 
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. 
thing dogmatical, preſerving at this time the fame. 
diffidence in expreſſion as I made uſe of when I ob- 
ſerved the tranſit of Venus in India, where I was, ap- 
prehenſive, that # * be able ts diſcern. an almeſpbere 
. about a planet at fo great a diſtance as Venus may be re- 
garded as chimerical : yet I may venture to ſay, that 
my. obſervation of the tranſit of the preſent year ſeems 
to corroborate my aſſertion; in the account of the tran- 
fit obſerved in India, in 1761 ; however, I ſhall not 
here peremptorily aſſign the cauſe, leaving ſuch re- 
marks to be made by others. dah ky 
On my return from India, I was glad to find I was 
not particular in remarking the ſtrange phenomenon 
of the oblongation of the orb of Venus at the time of 
both the internal contacts. It was with ſenſible plea- 
ſare I have ſeen, in the + Philoſophical Tranſactions, 
that four aſtronomers at Upſal, in Sweden, as well as 
+ Mr. Dunn, in England, took notice of the ſame or 
ſimilar circumſtances. The appearance of this pro- 
tuherance or ligament muſt: now be univerſally con- 
firmed, eſpecially by all obſervers of the tranfit of the 
preſent year, at leaſt by all ſuch who have viewed 
it through teleſcopes of ſufficient magnifying powers, 
and who have ſenſe enough to believe their on eyes, 
or candour enough to embrace and acknowledge con- 
viction, maigre all prejudice and preconceived opi- 
TION, ' l 4> ; 
Fig. 1. repreſents the firſt prefage I had of the 
approach of Venus to the Sun's external diſc. Fig. 
2. is the appearance of the black notch, when I noted 


* Philoſ. Tranſ. vol. LII. part i. 1761, p. 396. 


+ Ibid, P · 227. and vol. LVI. 1766, P» 7 26 
+ Ibid, p. 184. 


the 
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the time of the firſt external contact. Fig. 3. is the 


body of the planet within the folar diſc, adhering to 
the Sun's upper edge, the thread of light not yet 

formed. Fig. 4. the protuberance forming, and the 
undulation at, c, d, very violent, better ſeen in fig. 8. 

Fig. 5. the undulation decreaſing, and the protube- 

rance forming itſelf into a point, the luminous fila- 
ments darting between the edges of the Sun and the 
planet. Fig. 6. the luminous filaments ceaſe to 
move, and the upper edge of the planet is well de- 
fined, Its whole orb more opaque, but not yet di- 
veſted of its oval appearance, the thread of light at 
c, d, is formed; and at this period I marked down 
the time of the internal contact. Fig. 7. the planet 
is reſtored to its circular figure. 

I fhall conclude this account with a few remarks I 
think it neceſſary to make on. the manner in which 
my obſervation: of the tranſit in India, in 1761, was 
inſerted. in the Philoſophical Tranſactions. I am 
very much. grieved, that the obſervations of the equal 
altitudes and. meridional tranſits for regulating my 
time-keeper were altogether omitted, Had this not 
been the caſe, every one might have judged. of the 
care and pains-I took in that diſtant part of the world, 
as well in making ſeveral of my inſtruments myſelf, 
as in uſing them when made. What degree of con- 
fidence was to be given to my obſervations might be 
eaſily ſeen, Monficur Pingre * would have had no 
occaſion to lament that I did not acquaint the world in. 
what manner J obſerved the equal altitudes to determine 
the paſſage either off a fixed ſtar, or of the Sun. over the 


* Philoſ, Tranſ. vol. LIV. 1764, p. 155. | 
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.meridian, &c. If theſe particulars had been inſerted, 
there would have been no occaſion likewiſe to alter 
my numbers reſpecting the periods of the tranſit. 
ſince every aſtronomer, from the previous obſerva- 
tions, might draw his own concluſions. Obſervations 
ought not to be rejected or ſtifled becauſe they do not 
entirely ſuit any adopted ſyſtem, or favourite parallac- 
tic angle. If I declared I ſaw an oblongation of the 
planet Venus, it ought not to be. diſcredited becauſe 
another did not fee it. If I gave reaſons for ſuggeſt- 
ing that Venus had an atmoſphere, but had not a ſa- 
tellite, the report ſhould have been impartially ſtated, 
though another ſhould be of a contrary opinion. _ 
I ſhall beg leave to extract the following paragraph 
from my original letter from India to Lord Mac- 
clesfield, on the ſubject of the tranſit of Venus, in the 
year 1761, which, for what good reaſon I know not, 
was ſuppreſſed, and had not the honour of a place in 
the Philoſophical Tranſactions; but which I am the 
more defirous ſhould naw be. inſerted, as it tends to 
elucidate a matter of fact, and to render indiſputable 
an aſtronomical truth, only to be eſtabliſhed by thoſe - 
who-had the opportunity of ſeeing as I did, the entire 
age of Venus over the ſolar diſc, The paragraph 

is as follows: 1 77 
Looking over the Philoſophical Tranſactions, 
« ſome time before the tranſit, I found Mr. Short 
«© had obſerved a ſmall ſtar near Venus, which had 
r the ſame phaſis as that planet. This gave ſuſpicion 
ct that Venus was attended with a ſatellite. A cor- 
© roborating circumſtance was added, viz, M. Cat- 
i finl, in his Elements d Aftronomie, mentions a like 
* obſervation, This I regarded as a favourable 
| e opportunity, 


* Y? 

« opportunity, concluding, that if Venus had a ſatel- 
« lite, it muſt be ſeen at its tranſit over the Sun's diſc ; 
« accordingly, I gave notice of this to Captain Barker, 
« of the Company's Artillery” (now Colonel Sir Ro- 
bert Barker), «© who took the obſervation at Pondi- 
« cherry. I alſo mentioned it to the Jeſuits, who 
i obſerved at the Great Mount, about 7 miles 8. 
go W. of Madras, but neither of them ſaw any 
appearance in the leaſt like a ſatellite. I alſo ſpoke 
« of it to Governour Pigot” (now Lord Pigot) and 
« Mr. Call, who with myſelf ſaw not the leaſt ſpeck. 
2 224 that planet; whence we may now ven- 
4 ture to affirm, That Venus Bas not 4 Satellite. 


J am, 


with great reſpect, 


Dear S-FR;, 


Vour affectionate, humble ſervant, 


W. Hirſt, 
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XXXII. Obſervations made at Leiceſter on 
the Tranſit of Venus over the Sun, June 3, 


1769, By, the Reverend Mr. Ludlam, 
Vicar of Norton, near Leiceſter, 


Read Nor. 16, F 
170g. 


H E teleſcope, uſed for viewing the 
planet, was made by Mr. Dollond, 
with a triple object glaſs of 33 inches focal diſtance, 
and was found by experiment to magnify 54 times. 
The clock was firmly fixed ; its pendulum rod was 
made of wood. The tranfit teleſcope was not accu- 
rately adjuſted either to the meridian or horizon, but 
the tranſits of the Sun and of -y Bootis regiſtered 
below are ſufficient to ſhow the __ of the going of 
the clock, and the correſponding altitudes of the 

Sun, its error a few days before the tranfit of the 
planet ; whence the nec reduction of the time 


then ſhewn by the clock to apparent time may be 
eaſily deri ved, | 


Obſetya- 
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Obfervations for examining the clock. 


by ” .h #:.---- 1 " 


28/17 12 { wx 18 © [18 47 Bootis 
Clouds Clouds Clouds } 
Clouds | xx111 59 I 159 50 


. 0 191 ix 14 7514 54 Bootis 


31 56 29 XXIII 57 174 55 
58 46 59 35 10 


June 156 39 | xxm 57 28458 17 * 8 
58 56 | 59 46 | © 34 — 


2 2152 4311 vn 2 2= 159 "9 E. Bootis 


4. ai 


Correſponding altitudes of the Sun, taken by re- 
flection from water, with an Hadley's quadrant of 
fix inches radius. 


Sun's double alt. 79 54 May 29, 1769 
"Time by the Clock _— 


Eaſtern Az. |Weſtern Az. Meridian 

hk F " | | W 
Up, limb vii 28 33 [ut 27 39 | x 58 6 
Center 30 173 25 51 4E 


Low. limb 32 8 23 57 2 


— — 
Mean 


[ 


Sun's double alt. 82 55/ 
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Eaſtern Az. | Weſtern Az. | Meridian 
CT RS 1 
viii 39 ©. | mim 17 8 x1 58 4 
40 514 15 18 
| 42 42 v3 25 
Mean 7m 58 4 
Mean of both ſets a, / 
Cor? for the inter v. 19 80 | 
Paſſage over meridian | x1 57 563 
Equat. of time 


Clock faſter than mean time 


Ares 


9 


Sun's double alt. 96* 58* June 2, 
| Time by the Clock. | 
_ Eaſtern Az. - | Weſtern Az. | Meridian 
oy 27 50 il 29 44 X1 58 47 
ner Ras 329. . 37-48 49 
Leu. Iinb 32 14 25 36 484 
| — * ** IRA 
Mean d/ } x1 58 48,25 
Cor® for interv. 5 0 
aſſage over meridian 
Equat. of me 


_ {Clock fater than mean time 


If we ſuppoſe the clock to be 17 117 fafter than 
mean time, on June the ſecond at noon, and to gain 
at the rate of 24 ſeconds in a day, then at the time of 
the tranſit of the planet it was one minute and one 
ſecond flower than apparent time. 

At vin 6” 0%, according to the time ſhewn by the 
clock, a ſmall indenture appeared on the Sun's limb ; 
the increaſe of it at vim 6' 1 4”, ſhewed plainly that 
it was made by the expected 3 hy 

The 
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The internal contact was firſt noted at vin 230 56%; 
at vii 24' 8”, the divided part of the Sun's limb 
ſeemed wholly united. 

The edge both of the Sun and Planet were in a 
continual tremor ; at the internal contact the limb of 
the Sun ſeemed, for ſeveral ſeconds, to be alternately 
united and again As by a kind of ſhootings of 
the Planet. 
| Theſe obſervations, reduced to apparent time, give 
the external contact at vi1i* 7 17%, the internal contact 
at vii* 25709“, the duration 18 87%. 

The ſolar eclipſe was obſerved by the ſame clock and 
teleſcope. It was manifeſtly at XVIII 34 26”, 
according to the time ſhewn by the clock. The end- 
ing was exactly noted at 257 200 8“. The Sun's 
limb appeared very well defined all the morning. 
Theſe obſervations, reduced to folar time, make the 
beginning of the eclipſe at xv111* 3 5 21”, the end at 
* 2 210 2", ms duration 1 45 417%. 


, 
f 


Obſervations made at Leiceſter, with an Hadley's 
quadrant, of fix inches radius, tor determining the 
latitude of the place. 


1769 3 1 
April 27 fas diameter on quadrantal arch 32 
on — of exceſa 33 

repeated on quad. arch 2 

on arch of exceſs | * 


Sum of the meridian altitude of the Sun's oy 
limb, and its depreſſion, when rected by 
water 

of the lower limb 
29 Sun's diameter on quadrantal arch 
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ceſs 
diameter of ex 
April arch mm | 
C on quaint ar » a ads 
1 5 — of Sun 

and 
Merid. ＋ 


reflected by water . 121036 
depreſſion of Sun's uppe Wt 8 
| | 33z 
lim | 
Merid. N = : 
diameter on quad. 7 : 
| — of exc 
Sun's on 2 — a * 4 ; 
15 ated on q 2 5 "Wi 1 
2 2 3 limb 112 
de | al 
| % the lower 
a 8 114 
0 = | 
— , —_ gl] 
: | | | 
i of Leice 1 : ; ; 
The latitude of April = : 2 
| af april 29, Ha 
155 =p 
of june | l: 
in Lei- 
| of theſe four _— 
of Market . * 4 = S 2 
The — from 3 image, projected 
© * 
co — by 8. Rouſe 
to a 
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XXXIII. A Letter from John Hope, M. D. 
F. R. S. Profeſſor of Phyfic and Botany 
in the Univerſity of Edinburgh, William 
Watſon, M. D. F. R. S. on a rare Plant 
found in the Ile of Skye. 


SIR, 

Read May 4, F SE ND you, inclofed, a. deſcription 

tl of a rare plant, with a print of it of the 
natural ſizge. ee EG Or O70 T 

It was found, September 1768, in à fmall lake in 
the iſland of Skye, by James Robertſon®, whom 
I had fent there in ſearch of new or rare plants. 
The whole of it, except the head and top of the 
ſtalk, was under the ſurface of the water. Where- 
ever the water was ſhallow, the bottom of the lake 
was covered with this plant, whofe roots were fo 
cloſely interwoven, that in ſome places large patches 
were torn up by the agitation of the waters, or 
other violence, and found floating on the ſurface, 
matted together. 

The plant, when ſeen without its flowering ſtem, 
reſembles ſomewhat the Calamaria Dill. Hiſtor. 


* Mr, James Robertſon is an eleve of mine, and has been em- 
ployed by the commiſſioners of the annexed eſtates to make a bò- 
tanical ſurvey of the diſtant parts of Scotland. 


Von, IX. Ti 


Muſe. 
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Muſe. Tab. 80. At firſt fight I fancied it to be the 
ſame, and that the Calamaria had not been found 
with its flowering ſtem : more careful compariſon 
convinced me they were different plants. 
Although it differs, in many circumſtances, from 
the generic characters of the Er:ocaulon, yet I am in- 
clined to think it is the Eriocaulon decangulare, which 
has never yet been deſcribed, or properly figured. 


I have the honour of being, 


DAR SIR, 


Your moſt obedient ſervant, 


n - 8b John Hope. 


| | 2430 
ERIOCAULON DECANGULARE. 


RApix perennis, ſolida, interne alba, ex cujus 
parte inferiore oriuntur plurimæ radiculæ te- 
retes, ſimpliciſſimæ, pennæ paſſerinæ craſſitu- 
dinis, albæ, fete pellucidæ, per totam longi- 
tudinem diſſepimentis opacis, tranſverſis, five 
articulationibus interceptæ, in centro harum 
per totam longitudinem eſt linea quædam 
opaca. Extremitates deſcribere non audeo, 
quia in ſingulis ſpeciminibus mihi oblatis, om- 
nes radiculæ ruptæ fuerunt. Sapor radicula- 
rum primo inſipidus eſt, levi poſtea cum acri- 
monia. | 

For IA RADICALIA, ex parte ſuperiore radicis 
oriuntur plurima, ſub-ereQa, fimilia quod ad 
figuram externam, et ſimili modo diſpoſita ac 
in Agave Americana: ſeſqui-unciam longa, 
lata baſi, margine integerrima, ſenſim attenu- 
antur in apicem acutum, pagina inferiore 
convexa; ſuperiore concava, nervoſa: et ſpa- 
tia, his nervis longitudinalibus definita, iterum 
dividuntur diſſepimentis tranſverſis, ſingulis 
ſingulis propriis, ut in figura. 

TrxuNncvus ſcapus erectus; e centro foliorum 
oritur, vagina tenui membranacea, apice bi- 
fido, duas uncias longa, reſpectu nervorum 
et diſſepimentorum foliis ſimili, incluſus, ſub- 
teres, fiſtulis ſeptem in ambitu conflatus, 
ſupra vaginam nudus, contortus. 

FaucTIFICATIO androgyna in Capitulo termi- 
nali, globoſo, imbricato. 2 

Iiz CAL IX 
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Caryx communis, ſquamis plurimis, nigris, 
ſubrotundis, concavis, membranaceis ; parte 


ſuperiore ciliatis ; duz ſunt ſeries florum foe 
mineorum in radio. | 


FLOS FOEMINEUS IN RADIO. 


Squama, ovata, nigra, ſuperne ciliata ſenſim 
deſinens in unguem brevem, externe adſtat 
ſingulis floſculis. 

CAL. PROP. perianthium diphyllum, foliolis 
ovatis, concavis, nigris, ſuperne ciliatis, in un- 
guem anguſtam ſenſim deſinentibus. Not. 
cilia ſquamarum ſunt alba. 

Conor LA dipetala, petalis albis, oblongis, con- 

4 Ccavis, ſenſim deſinentibus in ungues anguſtos, 
apice et dorſo ciliatis, et macula nigra in me- 
dio fere laminæ notatis. 

PisTILLUM germen compreſſo-ſubrotundum, 

ſtylus brevis, ſtygmata duo longa, filiformia. 

PERICARPIUM capſula compreſio-ſubrotunda, 
nigra, bilocularis. 3 

SEMEN in fingulis loculis unicum, læve, diſſepi- 
mento affixum citrini coloris, ad apicem um- 
bilicatum. 


FLORES MASCULI IN DISCO PLURES. 
Squama adſtat floſculis maſculis, ut in fœmi- 


neo flore. | 
Calix perianthium diphyllum foliolis cunei- 
formibus, concavis, ciliatis. 
CoROLLA 


L 245 Þ 


Coxor EA monopetala infundibuliformis, ore: 
bilabiato, fimbriato. 


STAMINA filamenta (quatuor? *) filiformia, 
longitudine, corollæ, vel longiora.. 
Antheræ nigræ, oblongæ. 


Edinz, Apr. 


1769. J. Hope, M. & Bot. P. 


® Staminum numerum definire vix audeo. 
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EXPLICATIO TABUL& XII. 


Fig. 1. Plantæ ut naturaliter creſcunt. 
Fig. 2. Planta unica ſeorſim exhibita, ut apparuit 
aqua immerſa et inter lucem et oculum vita. 
a Capitulum magnitudine auctum. 
þ Scapi fragmentum magnitudine auctum. 
c Fibrilla radicis magnitudine aucta. 
d Folium tranſverſe ſectum magnitudine auctum. 


PARTES FRUCTIFICATIONIS. 


A Squama calycis communis. 
f B Squama quæ ſingulis floſculis fœmineis adſtat. 
C Foliola duo perianthii proprii floſculum fœ- 
mineum tegentia. 
DD Eadem foliola perianthu proprii e ſitu na- 
tural: remota. 


E Pars germinis, 
F Petala 


| GG Eadem petala e ſitu naturali remota. 
H Germen. 

I Stylus. 

K Stygmata, 

L Pericarpium tranſverſe ſectum. 

LM Semina duo. 


Flos feemineus. 


N Squama quæ ſingulis floſculis maſculis adſtat. 
O Foliola duo Perianthii proprii. 
P Petalum. 


R Petalum apertum ut inſertio ſtaminum aps 
pareat. 


s Petalum ſtaminibus remotis. 


T Fcamen. 


Flos ma maſculus. 
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Obſ. of Lat. 
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Aſtronomical Obſervations made 


by Samuel Holland, E/quire, Surveyor- 
General of Lands for the Northern Di- 
Arict of North-America; and Others of 


his Party. Communicated 25 the Aftro- 
nomer Royal. 


ARCH 8, 1769, 4 dy Samuel 
Holland, Eſquire, at his houſe, bearing 
ſouth, 56 weſt xa Quebec, diſtance from the 
calle of St. Lewis 24 miles, with Bird's 
aſtronomical quadrant, the latitude, viz. 


0 1 M 


Zenith angle of the Sun's upper limb 51 4 © 
Deduct for the Sun's ſouthern decli- . 
_ K 4 34 3 


46 29 29 
Add the Sun's ſemi-diameter 16 9 
, eo + + 05: I 42 


— 


North latitude by obſervation 46 47 20 


Obſ. of Ta, March 11, 1769, obſerved by the > has on So 


ſame place, with Dollond's refracting teleſcope, 
an immerſion of the firſt ſatellite of Jupiter, at 
15 hours, and 45 ſeconds, mean or equal 


tune, 
Qbſ. 


Obſ. of Lat. 


Obſ. of Lat. 


Obſ. of Long. 


Obſ. of Long. 


Obſ. of Long. 
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March 19, 1769, obſerved by the ſame at the ſame 


place, with Bird's aſtronomical quadrant, the 


Jatitude, viz, 
0 p WH 


Zenith angle of the Sun's upper limb 46 45 2 


Deduct for the Sun's ſouthern decli- } 16.42 
nation 

46 30 20 

Add the Sun's ſemi- diameter 0 

Ditto refraction | ol 

North latitude by obſervation 40 47 16 


March 20, 1769, obſerved by the ſame, at the ſame 
place, with the ſame inſtrument, the latitude; 
videlicet, 

0 1 HI 
Zenith angle of the Sun's upper limb 46 21 16 
Add the Sun's northern declination 8 58 
Ditto the Sun's ſemi-diameter . 16 54 
, >» © + + 5::-3--0 


— 


North latitude by obſervation 46 47 19% 


N. B. Six more obſervations of the 
latitude have been taken. The mean þ 40 47 15 
reſult of the whole 1s 


April 3, 1769, obſerved by the ſame, at the ſame 
place, with Dollond's refracting teleſcope, an 
immerſion. of the firſt ſatellite of Jupiter, at 15 
hours, 10 minutes, and 22 ſeconds, mean or 
equal time. 
April 18, 1769, obſerved by the ſame, at the ſame 
place, with the ſame inſtrument, an immerſion of 
the ſecond ſatellite of Jupiter, at 12 hours, 39 
minutes, and 36 ſeconds, mean or equal time. 
April 19, 1769, obſerved by the ſame, at the ſame 
place, with the ſame inſtrument, an immerſion of 
the firſt ſatellite of Jupiter, at 13 hours, 26 
minutes, and 27 ſeconds, mean or equal yr. 
bl, 


Obſ. of Long. 


ObL. of Tranſ. 


Obi. of Long. 


T 29 


May 28, 1769, obſerved by the ſame, at the ſame 
place, with the ſame inſtrument, an emerſion of 
the firſt ſatellite of Jupiter, at 14 hours, 2 mi- 
nutes, and 40 ſeconds, mean or equal time. Alſo, 
obſerved by the ſame, at the ſame place, with 
the ſame inſtrument, a fuperior conjunction of 
the fourth ſatellite of Jupiter, at 11 hours, 14 
minutes, and 17 ſeconds, mean or equal time; 
and it entirely diſappeared at 11 hours, 24 mi- 
nutes, and 3 ſeconds, mean or equal time. 

June 3, 1769, obſerved, by the ſame, at the ſame 
place, with the fame inſtrument, the Tranſit of 
Venus, as follows : at 2 hours, 28 minutes, and 
1Z ſeconds, perceived a luminous point on the 
lower part of the Sun's limb, by appearance ; 
and, in the ſame place, 14 ſeconds afterwards, 
the firſt external contact was formed, which 
rectified as the clock or time-piece of Graham 
was 15 ſeconds too faſt at the time of obſerva- 
tion (as proved by equal altitudes of the Sun taken 
with Bird's aſtronomical quadrant, on the 1ſt, ad, 
4th, and 5th inſtant) the equal or mean time of 
obſerving the firſt external contact will be at 2 
hours, 27 minutes, and 49 ſeconds. Mr. St. Ger- 
main, cf the ſeminary of Quebec, obſerved the 
ſame contact, at the ſame inſtant, with Short's 2 
feet reflecting teleſcope. Clouds, intervening, 
prevented the obſervation of the firſt internal con- 
tat : but at 6 o'clock the Planet might be ſeen 
with the naked eye on the Sun's diic, through. 
the hazineſs of the atmoſphere. 


June 6, 1769, obſerved by the ſame, at the ſame 


place, with the ſame inftrument, an emerſion of 


the firſt fatellite of Jupiter, at 10 hours, 26 mi- 


— 


- 


Yer. LIx. 


nutes, and 22 ſeconds, mean or equal time. 


» 


— — — 


January 2, 1768, obſerved dy Enſign George 
Sproule, of the 5gth regiment of foot, on the 


ſouth point, at the entrance of the baſon of 


Gaſpee, with Hadley's-quadrant, and an artifi- 
cial horizon, the latitude, viz. 
K k Double 


- a 1 
1 1 L 
_—y „ „„ — 


Double angle of * blen 
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Con ths | 


altitude o t the Sun's center, } 36 38 © 


n the Sun's center 18 19 0 


Obſ. of Lat. 


Han for Re fraction 


On err * N . . 2 41 
True altitude of the Sun's center 18 16 19 
| 9o © 0 


Sun's Zenith diſtance 4 | © 71 43 41 


Sun's declination reduced to the 
meridian of Gaſpẽe ; f * . 20 
North latitude EN 48 47 31 


May 9, 1768, obſerved by the ſame, at the ſame 
place, with the ſame inſtrument, and an artificial 
horizon, the latitude, videlicet, 


O / #! 


Double angle of the Sun's lower | 


limb, meridian altitude _ 1 6 © 
Add — adjuſting the quatirant, er- | V 
— on to the right, : 10 
| 117 10 
Apparent altitude of the Sun's ] 
lower limb 5 58 34 5 
Add the Sun' 8 ſemi- diameter 15 5 Z 


Apparent altitude of the Sun's center 53 45 Kh 
L VR. 4 33 


True altitude of the Sun's center 58 49 25 


9o © © 


* — 


Sun's zenith diftance  « . 31 10 35 
Add the Sun's declination, reduced! 


to the meridian of Gaſpẽe 7 36 
North latitude by obſervation 48 47 31 


Obſ. 


N:B. 


horizon, the latitude, viz. 


There were 12 more obſervations made of the 


— 


4 
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Obſ. of Lat. | May 15, 1768, obſerved by the ſame, at the ſame 


place, with the ſame inftrument, and an artificial 


| . * Us 
Double angle of the Sun's upper } 
limb, meridian altitude Go en of 


Subtract for adjuſting the 1 | 
drant error to the left 35 


3 


_— 


121 9 25 

Apparent- altitude of the Sun's 
upper limb } 60 34 42: 
Subtract the Sun's ſemi- diameter 15 5 


Apparent altitude of the 1 
3 | j 60 18 57 


Subtract for refraction r 31 


True altitude of the Sun's center 60 18 20 


Sun's zenith diftince .. . . . 29 41 40 
Add Sun's declination reduced to | . PR 
the meridian of Gaſpee „ 


2 


— 


North latitude by obſervation: bs 


43 47 39 


* 


— 


latitude, by the ſame perſon; but theſe are 
judged ſufficient to ſhew his manner of opera- 


tion: but the reſult of the whole 15 make the - 


bf. of Long. 


Obſ. of Long. 


place of obſervation' 48? 47" 32” north latin 
tude... . | 

January 29, 1768, obſerved by the ſame per- 
ſon, at the fame place, with Short's two feet re- 
flecting teleſcope, an immerſion of the fiiſt ſatel- 
lite of Jupiter, at 14 hours, 11 minutes, and 3; 
ſeconds, mean or equal time. 

March 15, 1768, obſerved by the ſame perſon, 
at the ſame place, with the ſame inſtrument, an 
immetſien of the firſt ſatellite of Japiter, at 14. 
K.k 2. bcurs, , 


— —— - 2 


ä——ñ——õ— —⁊ʒꝛ.«j- ñ ——— — — 


—— - — 


Obſ. of Long. 


Odſ. of Long. 


Obſ. of Long. 
Obc of Long. 
Ob. of 1 

N. B. 
Obſ. of Long. 


Obſ. of Long. 
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hours, 29 minutes, and 38 ſeconds, equal or 
mean time. = 
March 16, 1768, obſerved by the ſame, at the 
ſame place, with the ſame inftrument, an im- 
merſion of the ſecond ſatellite of Jupiter, at 12 
hours, 7 minutes, and 16 ſeconds, equal or mean 
time. 


March 16, 1768, obſerved ah immerſion of 


the third ſatellite of Jupiter, at 13 hours, 38 mi- 


nutes, and 18 ſeconds, equal or mean time; by 
the ſame perſon, with the ſame inſtrument, at 
the ſame place. 

April q, 1758, obſerved by the ſame perſon, at the 


ſame place, with the ſame inſtrument, an emer- 


fion of the firſt ſatellite of Jupiter, at 11 hours, 


19 minutes, and 24 ſeconds, equal or mean time. 
April 10, 1768, obſerved by the ſame perſon, at the 
ſame place, with the ſame inſtrument, an emer- 
fon of the ſecond ſatellite of Jupiter, at 11 hours, 
8 minutes, and 45 ſeconds, equal or mean time. 
pril 25, 1768, obſerved by theſame perſon, at the 
ſame place, with the ſame inſtrument, an emer- 
ſion of the firſt ſatellite of Jupiter, at 9 hours, 
and 37 minutes, equal or mean time. 
This obſervation is thought to be as exact as poſ- 
ſible, the ſatellite emerging totally in an inſtant, 
and the clock being truly regulated by a number 
of ſingle and correſponding altitudes. 
May 9, 1768, obſerved by the ſame perſon, at the 
ſame place, with the ſame inſtrument, an emer- 
ſion of the firſt ſatellite of Jupiter, at 13 hours, 
26 minutes, and 47 ſeconds, equal or mean time, 
May 12, 1768, obſerved by theſame perſon, at the 
ſame place, with the ſame inſtrument, an emer- 
ſion of the ſecond ſatellite of Jupiter, at 11 
hours, 11 minutes, and 34 ſeconds, equal or 


mean time, 
Samuel Holland. 


* XXV. 05% 
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XXXV. Obſervations made on the Iſland 
of Hammerfoſt, for the Royal Society. 
By Jeremiah Dixon. 


A JourRNAL of my OBSERVATIONS at 
HAMMERFOST. 


— — 9—— —ü—üñ—1. CCC —y 


At half paſt 10 A. M. anchored in Hammerfoſt- 
Bay, near the town of Hammerfoſt, on Hammer- 
fol Iſland. 


1769. 
© May 7 


In the afternoon went on ſhore, to find a proper 
place to obſerve in ; but found none. - 


Þ —— 8| Went on ſhore again, to find a place; and, af- 
ter much ſearch and travel, fixed upon one: but, 


though the beſt this or the adjacent iſlands could 


afford, is very difficult of acceſs. 
$ — 9 Landed the houſe and obſervatory. 


ol Digging holes for fixing the clock-poſt, and ſtand 
for the tranſit- inſtrument. Note, the ground ſo 


— frozen and rocky, could not finiſh them this 
- 8 


* 


— 2 The 


— — —— — — 
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1769. | 


y May 10| The carpenters, this day, put up the houſe, ſe- 
parate from the obſervatory ; as there was not room 
left by the carpenter at Greenwich for fixing the 
tranſit-· inſtrument. 


Finiſhed the digging, and fixed up the poſt for 
the clock; alſo put up that part of the obſervatory 
which moves round. Note, the poſt for the clock 
was 3 feet deep in the ground, 


LY —— 12] Carried the inſtruments on ſhore : the carpenters 
8 at the obſervatory. 


' Fixed up the clock, and ſet it a- going. Note, 
The upper part of the bob of the pendulum 


was ſet to ſcratch, marked thus 4 and the index 
to Ne 14. It vibrated on each fide of the perpen- 


* 30 855 a 
Put up the quadrant. It was placed upon the 


ſtand provided for it. The ſtand ſtood om a large 
caſk filled with water, very firmly fixed in the 
ground; and the box in the bottom of the ſtand 
filled with ſtones. Cloudy weather. 


Placed one thermometer without doors, and the- 
other within the obſervatory ; alſo plaged the baro- 
meter in a proper place. 


Cloudy till 5 May 20, in the evening; when I 
{took the following equal altitudes of the Sun. 


ec 


| 285 f 


© May 21 


» May 22 
miles, and that Nꝰ about 2 miles. The ſituatibn would not 


N 1 
L. limb. | Up. limb. Up. limb. ] L. limb. 2 25 
* F i | XC ran“. 
19 442 [911 5 [21 54 18122 O 44|] ; 
16 26 || 59 37 6 5 1 
15 163 | 21 44 22 4 5% 11 200 — 


* 
—_—_— 


* 
r n 623 —ů—5ßð = 


46 33 8 


| 
9 41 14 | 9 47 46— [21 17 33]21 24 3g 
72,00 
52 2— 38 23 


— 


1 409 
11 28 18 94 


18 58 „ 4 a 


Theſe correſpond to the above 
_- 74, taken in the morning. 


I7 43 24 20 
33a 


10 12 13 10 18 53 1 


From the points 72 and 74, in the above ſets of obſerva- 
tions, I find the clock on the 211t, at noon, to be 12' 53,2 


too flow, and loſes at the rate of. 2 5 per day of ſidereal time. 
Marked a meridian, The mark 8e is diſtant about 21 


allow me to have marks nearer. 


Put 3 clock forward, to * nearer the right aſcenſion of 
the mid-heaven, 


89 * 


This afternoon came on a moſt violent ſtorm of wind, 


nail, and ſnow, which continued till Tueſday efening. 


2 — * Cloudy, wich ſnow, Kc. 


2— 24 


Ditto, Fixed the tranſit- inſtrument. 


Cloud y, ſnow, & c. 


| 


9 un 
a * L. limb. 
h 1 
9 29 28 


be #56] 


Weſt. 


Vp. limb. 
9 35 562 


4 11 


Y May 3716 34 331 


wire. 
4 : H 


35 19 


37 35 ＋ 


J or middle 


| 4* wire, 


f 


| 


N 
N 


| 


ö 


. 
* 
F 


— — 


Us 74 


35 4H 


1 


Zen. diſt, Sun's upper limb 86˙ 4) 500. 


Sun Faſft. | 
Up. limb, | L. limb. 
6 h / H h 7 H 
June 1123 4 23 52 34 
9 | JS. 
56 50 | o 3 20 
; O 10 as O 17 22 
16 r 
f 21 44 | 28 25 
—— — eee comer 
o 31 464 o 38 34 
27 23 44 142 
1 89899 | 49 5 


* 


Sun's firſt eaſt limb paſſed the 
tranſit. Laſt or weſt limb 
paſſed at midnight. 


63,00 


| 
\ 61,00 


IE 


„20 


FRIES 
| 


1769 
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J Sun Eaſt. Sun Weſt. Point. 
Up. limb. J L. limb. |} | 
1 i | k / it | 
$3 31: | © © 332 
59 20 % 627 || | 57,40 
2 —— 12 294 3 
. Very hazy. | 


3d or 1 | 


| 1ſt wire, 2d wire. ire. 4th wire. | 5th wire. 
3 „ 3 | "0 Fc | 
Sun's W, limb paſſed 
2 June 2 { 4 39 39 | © 40 24 41 o- 41 55 46.401 eo 
at noon, 1—— ————_—— | 4327 I=====[=>== IE. limb paſſed ditto, 


Zen. diſt. of the Sun's upper limb 48* 5 50“. 


| The pendulum of the clock now vibrates 1* 20' on the left hand, and 1* 30 
on the right. | 


1 
This afternoon the Sun being pretty well defined, adjuſted the focus of the te- | 


leſcope to my eye, as follows. — Short eye-piece and broad little ſpeculum 
| 


| 


I. 2cth, 25tb, | I. 20th. 25th, 

© 19 12 to the right of © on the adjuſting ſcale. Ditto with INE ©. © BJ 
| I, 2oth. 25th. 

to the right. Long eye- piece and narrow little ſpeculum o o 7 to left of o.— 


f 
3 Theſe are | 
| 


— 


„ 
_ 


Long eye- piece and broad littie ſpeculum o 18 17 to the right, 
the means of 8 or 9g trials each. 


The ſpot near the Sun's center was thus defined, 


+ June 2 Sun Weſt. Sun FEaft, Point. | 
L. limb, Up. limb, / Up. limb. | L. limb. | 

C TY Phe" LEM FA MO | | 
TTF 22 21 37 $9 } 

11 00. 26 ri 2 [22-20 204] 27 2 70,40 | U 

2 E 12 28 25 504 32 26 . 
| — 8 2 5 . . | 

11 15 50+[11 22 31— 21 53 483 22 o 37 . N 

21 21 28 3 59 23 6 95 72520 the north point 07 he 

: BY eridia 4 

— *& | 84:2 +07] 119-17 wes Tl 
Vol. LIX, 11 1769 4 


| Oe 
| Sun Weſt. Sun FEaft, Point. 
L. limb. | Up. limb. |} Up. limb. | Li. limb. 
h / H h , HH n = 0 | h , 7 
1137 34] 43 561 |j21 32 x [21 30 3+|\ © 
42 4 49 42 37 49 44 45 þ 74.00 
48 2 55 29 43 33 | $59 25 
2d wire 3d wire. 4th wire. 
3 1 / I 
16 41 28 43 134 43 594 Sun's eaſt or firſt limb paſſed the tranſit at midnight, 
_ _ _ 435 303 l- == = = [Ditto weſt limb. 
Zen. diſt. of the Sun's upper limb 86* 32 57”. Outer arc 92 
Sun Eaſt. | Sun Weſt. Point. 
Up. limb. L. limb. L. limb. | Up. limb. 
3 247 i" h F -"0 h / Ht 
2 June 2|- - - - - 23 10 35 ro 11 30: —-— == | Ms 
h June 323 9 26 15 522 | 16 49 [10 23 172 f 66,40 
14 219 229 |= === = 
23 24 20 30 464 || 9 50 20 | 9 57 44— 
29 37 36 33 007 116 4-1 65,00 
1 41 20 lo 1 583 8 21 
| | | 
1 23 55 8 9 26 47 | 9 33 153 
23 54 00 |= == = — 32 12 38 36 \ 6300 
_ 9 E 
o 13 181 | 0 19 55 o 143 ]9 82 
18 452 25 24 7 143 13 49 } 61,00 
24 13 30 55 12 45 19 20 
Hazy. 


| 
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rate of 6/84 per day. 


Hence the cicck is 11“ 13 flow of ſidereal time, and loſes at the 


Grand Sec. Ver, 


N 


19 


Computing from th:s 
point, the Sun paſſer 
the meridian at & 
46 2",52 per clock, 


Computing from ! 
point, the Sun paſſe: 
the meridian at .* 


46 3 „48 per clock. 
The mean 4 46; 


— 
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By comparing the inſtant of time 16* 44 3% 42 per clock the Sun paſſed the me- 
ridian under the Pole on the 2d of June, with the inſtant 165 44 22/085 per clock, 
it paſſed the meridian mark per tranſit inſtrument, I find it is 18% 63 later per tranſit, 
that is, the mark northward ſtands 180 63 too much to the eaſt. Now by putting up 
another mark at the ſame diſtance as the firſt, ſo as to correſpond to the ſecond wire, 
and meaſuring the diſtance between this and the firſt mark, I find it to be 36 feet. 
This increaſed in the ratio of the zen. diſt. 86? 48“ to rad. gives 36,057 feet for the 


{ſpace correſponding to 45 2, the time of the Sun's paſſage from the ſecond to the third 
or middle wire, 


The reaſon of this increaſe is, that all the wires in a tranſit inſtrument, except the 


middle one, deſcribe leſſer circles, parallel to the middle one, which deſcribes an azi- 
muth, Having got what ſpace correſponds to 45 E, we have, by proportion, 14,76 
ſeet for the ſpace, anſwering to 18% 63, which the mark muſt be moved weſtwaru to 
be in the true meridian. 


THE TRANSIT OF VENUS. 
Time p. clock 


x 76 1171 

Þ foro 9. , 40 1. Saw the planet Venus upon the Sun about half tmmerged, 

43% Not totally immerged. 

5oſoo The planet ſeemed to be compleatly upon the Sun, but no thread 

of light: this was an inſtantaneous view, and through a thin 

cloud. 

| | Theair all this time very hazy. 

[19147[00| Saw Venus upon the Sun's limb, the 2d internal contact being paſt, 
After this, all cloudy as before, 


—  — 


* 
— PR A _— ** 


THE ECLIPSE OF THE SUN. 


Time p. clock M'crometer | Ap. tim: Value of micron 
h „IHA 11. 7 11. it | 
41 | 
| ?] 324] 3} ©[29] 210134811851, 9 |Theverſed ſine of ligtt 
| | 71444 211317 15, 9 16] 39,7 |Ditto 
110300 2 9217 20.5423] 150274 Ditto, 
| [13133] 2| $112 | 2357 „ [14] 6,14 Ditto 
22] 5|4|17]21 _ [32.275 300 22,8 Diſt. of cuſps 
24157] 411911 3519 30 52,7 Ditto 
| 130] 4j 1] Ofts h 40 25x 8113. 15 Verſed fine of light 
{ 133137111 41111 4357-6] | 7133.6 [Ditto 


L 1 2 Time 


- - $a W > woe 


. a 3 p 
— — ——— 


1 


Ap. time Value of microm. 
iv} ©» | EY 
1769 [ AA I., .in 
h June 3] 213805501 323 49114,7] 723, 9 Verſed fine of light 
413＋][1 4214 51052, 2 7141, 3 Ditto 
WA eli] Et] 7 54126.8 8| 7:9 Ditto 
4720 11819 5778, 3 854,2 Ditto 
5004 5 1111621 22 I| 27 9051, Ditto 
3 145 4117 12] 0,8] 28055, 3 Diſt. of cuſps 
45704 1018 15 5,5 28010 Ditto 
3038. 2c 48130 | | Lend of the eclipſe 
5| 112 
5 | 1123 ow diameter 31“ 31” 
51 1112+ 
| 3 Pub. for adjuſtment 
| 


| 
© June 4 Zen. dilt. of the Sun's lower limb at noon 48* 23 


mn. 


A Table lac wing the minutes and ſeconds anſwering to the diviſions of che 
micrometer ſcale. : 


A / 77 | 1 | 8 / WH 2 7 ö 
1 || 6] 13,08 108,654] 1 0,746 
1212 26,16 2110 37.308 2 15,492 
31839 24 13 055,962] 3| 2,238 | 
441241 52:32 4[] 1[14.016] 4 2.984} 
5 13 05.4 $1] 2 133»270] 5J 3730 
| 103] 6, 54010 7, 400 
15114 30810015 11,190 

20||0|13,080;20| 14,920 

"1 25[18,650 


© June 4| Took the dip of the fea from the obſervatory, and found it to 
be neariy 217. 


Packing up the inſtruments, 


Þ June 5{ Got all the inſtruments on board the Emerald. 


— 


A Table 


A Table ſhewing the Height of the Mercury 
the Obſervatory, and without in the Shade, three Times per Day ; and the Height 
of the Mercury in the Barometer once per Day, while at Hammerfoſt. 


% 
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176 
May N 


June 


15 
16 


3 


4 | 


Within obſervatory. 
Morn. Noon, Even. 
Z1 } 32 | 33 
31 | 36 32 
34 36 | 37 
34 | 38 39 
40 | 47 | 43 
30 36 30 
38 | 38 | 31 
36 363 
36 35 3 
33| 34 | 31 
34 | 39 35 
33} 37 | 37 
32 | 35 | 34 
30 | 39 | 34 
39 | 49 | 52 
50 | 50 | 46 
| 45 43 40 
| 40 | 44 | 44 
41 | 42 | 4© 
38 | 38 | 36 


w— 


1 


| 


Without obſervatory. Barometer, 


in Fahrenheit's Thermometer, within 


| 


ö 


Morn. 


appear to be any thing worth notice, 


The altitudes, northward, are fo low as not to be depended upon. 
The longitude of the obſervatory is 


the Sun with thoſe made at Greenwich), 


Per 1| meaſurement with the micrometer 


2d ditto 
34 ditto 


13th ditto 
15th ditto 


End of the eclipſe 


Eaſt of the Royal obſervatory at Greenwich. 


Even. 


ds 


35 
35 13 | 
35 10 


134 55=23" 43 45 


, 
| 


Theſe obſervations were 
made betore the midale 
of the eclipfe. 


Theſe obfervations were 
after the middle. 


27,3 

27,09 
27,09 
27,00 


27,83 


27, 80 


27,70 
27,00 


27»93 


27:74 


27, 60 


27,00 
| 27550 
The Latitude of the Obſervatory is, per obſ. June 2, at noon 70“ 38“ 22“ 
; 4, at noon 70" 38 23" 
Note, The error of the line of collimation of the quadrant did not, upon trial, 


27550 
27:90 
27,91 
27,74 
27,65 
27,71 
27,90 
27,70 


Jere. Dixon. 
XXXVI. ur- 


| 


— 


(by comparing the obſervations of the ecl'p'e of 


XXXVI. Aſtronomical Obſervations made at the North 
Cape, for the Royal Society. By Mr. Bayley. 


20 


—¼ẽ 


| 


18 
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] April 28, 29, and 30, got the obſervatory and dwelling-houſe built, and inſtru- 
ments on ſhore. 
Set up an oak plank 44 inches thick, and 14 inches wide. This plank was ſet a 


little more than 2 feet in the ground, and well rammed with earth and ſtones fo 
that it was very ſt 


eady and firm; to which I ſcrewed the aſtronomical clock truly 
perpendicular 


(by which means it was independant of the obſervatory aud its 
ſhaking by the wind) and ſet it going nearly with fidereal time. 

Set up the tranſit inſtrument near 
Examined the line of collimation of the quadrant, and found it correct. 

Examined the clock, and found the pendulum to vibrate 1% on each fide of nothing. 


ly in the meridian. 


Here follow ſome correſponding altitudes of the Sun, from which the going of the 


clock 15 deter mined, 


5 Z. D. 

5 : i t 3 ' j Aer | $a upper 3 61,30 
ALE £210 ee 

2 24: : 1 59 - — — [ances Sun's upper 2 57,36 very hazy 
N 2"="= | Afternoon ' Sun's lower * 

” $3 "s . 1 1 7 — Sun's upper limb "BE 

37 39 8 45 2 % x 3 . San's lower —_ 

1 3 e * 4 77 0 prom | Sun's upper limb | 71,20 


| This day ſet up a meridian poſt nearly in the meridian, by belp of the quadrant, 


at about half a mile from the obſervatory. Examined the pendulum of the clock, 
and found it to vibrate 154 on each ſide of nothing. 


|--- | 1 9 25 18 54 [Morning |, , | 

—-—- -{ $49 20 | 39 54 Afternoon 1 Sun's upper limb * 

N 8E | Sun's lower limb 5304 

148 48 | 5 39 © |= = = [Afternoon | 

48 56 21 55 4 | 1 8 [Morning Sun's upper limb | 

55 31 22 1 42 |- = = [Afternoon Sun's lower limb | 70.5 

e 8.35 166 20 jo_ Sun's upper limb 

-=—-- | 6 148 [51 50 [Afternoon PP 7 10 

JV lo ab 5+, 
© 5 50 56 bh PN Afternoon | Sun lower limb 
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R 92m 


down. 


At 7d 24 ate in; clock ſtopped, 


A 
1 813 3 
„ 5 2 Mornin Sur*s upper limb 
6 28 | 12 38 2 22 er Sun's lber un 69.7 


bet by what cauſe I cannot find, it not being | 


Atgh ſet it going again, as near as I could gueſs, with ſidereal time. 
I Ha d wm 4 10 on each fide of — 2 


Wound up the clock 1 pendulum vibrates 154 on each fide of nothing. 


49 45 22 55 59 | 2 3 }Morning 
woe 10 34 52 28 47 e upper limb . 
n lower 
34 28 10 28 14 |- - - — ak _ 
—- - - [23 6 16 72 19 [Morning 
— - = [10 24 31 118 26 [Aſternoon 8 
6 40 23 12 53 8 51 Morning 1 
124 4:10 17 62: [11 7 Afternoon | 5 
2252 13.99 3%. [55 f 0 Were, Sens ere = 
49 56 [23 56 14 ſoa 18 [Morning , 
DE Sls” bale = Sun's lower limb 
— — — © 7:30 13 42 Ornin 
= - - | 9 23 13: 7 2: Afernoon . 2 1.54 
7 55 14 16 (20 30 
2 . 5. {ts 7 dane Sam's lower limb 
3 2 48 51 55 2 orning , 4 
Cc =-|# 4 i» 13% 13 Tn Sun's upper limb 3 
0 56. lee e limb 
8 34 37 Afternoon 
1 16 46 23 47 [Morning |... upper *** 
—— 18 13 57 6 50 Afternoon 56,40 
27-24 | 10406 j= == — Sun's lower limb 
13231 8 61 j= == Afernor 
22 47 29 orning : 
_ = — 7 - 4 — —- - | Afternoon Sun's upper limb 55, 
41 27 F Morning Sun's lower limb 
= - - | 7 42 29::|- = - Magee] 
=-— 3 19 44 22 27 i10rning 
I--- | 7 18 $2 8 7 | Afternoon 1 — 5 3,0 
14 18 | 2 23 19 |- — - | Morning | Sun's lower limb 
16 18 7 7 18 |= - = | Afternoon | 
--- | 2 30 29 39 56 [Morning ] Sun's upper limb 
——- |. © 16 [50 39 þ == A ſ 
30 56 | 2 40 52 |5r 8 Moraing | $gon's lower limb | 
59 49 | 6 49 45 | 39 24 Afterncon { 
- -- | 2 56 16 7 58 | Morning Sun's upper limb | 
--- | 6 34 29 |- - - | Afternoon | 50,50 
ZT 1 Sun's lower 0 
33 33 6 21 31 _ — — pry nan l 
at |11 15 52,5 [a mean hw obſervations Z. P. © L. L.=69 200 15 | 
- = = |23 21 4 27 57 | Morning | | 
- = = [10 58 14: |52 : Afternoon 2 n 67,0 
3 23 28 26 e e et Morning 1 Can? 8 Icwer limb A 
57 49:10 51 39: [= = = | Atteruoon | 


N 
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Correſponding Altitudes of the SUN. > 
| „ 3 | 8: a 5 
146 o [Morning 1 Sun's u limb 
34 0 Afternoon | * 65,32 . 
- - JIG los EE ab 
— — | Afternoon - 
— — — Morning , 1 
„ „ Afternoon „ 57.0 
42 56 Morning Sun's lower limb 
36 54 — 
32 orning » 1 
2 A Aſternoon r 
— Morning Sun's lower limb 
„ Afternoon 
50 | Morning , I 
* 22 Afternoon _ 59,26 
— — — Morning Sun's lower limb 
- — =| Afternoon 
27 32 | Morning | , I 
I Afternoon 9 — 57,48 
- - IS Le. tals Hub | 
— — Afternoon 
8 9 Morning , | 1 
4 1 Afternoon n 57,30 
— — — Morning Sun's lower limb 
— — Afternoon L 
16 1 Morning , I 
-S 85 — Aftert oon 9 bas 32 
24 8 |Moming J 8 ms lower limb 
Afternoon 4 
4 14: Morning 0 | 
35 15:* | Afternoon e "Ip 50, 54 
45 43: [Mocning J Sun's lower limb | 
23 33: Afternoon 
29 30 [Morning I gun's upper limb 
4 5 Afternoon 64,30 
36 83 |Morning Sun's lower limb 
58 20 —— 
17 | Vorning , 1 
3 16 :: Afternoon n 63,20 
— — Morning Sun's lower limb 
PG — ng 
29 5 [Morning , 1 
- 24 Afternoon 0 wee _ 55725 
— Morning Sun's lower limb 
— — Afternoon 
1 6 | Morning 7 1 
17 26 * Afternoon . ME? I 
3 6 |] Morning we j 
17 20 I Afternoon ory oor. Fun 
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From the above correſponding Altitudes the going of the Clock is determined. 


Rate of clock 
with reſpect to 
ſidereal time. 


”" 
+ 4,6 
+ 1,2 


—1,3 


0,5 
+ 1,3 
＋2, 1 
— 0, 2 
+ 0,07 


Apparent noon per Clock too flow 
clock, per equal al- for fidereal 
titudes, time. 
33 "un 1 
2 53 31,0 1 1,0 
3 18 9 $293 
3 28 59,2 O 43,2 
3 48 43,9 0 49,6 
4 45 $l 1 13,6 
5 9 46,4 1 16,6 
10| 5 13 56,9 | 1 15,3 
it} $ 18 7,3 I 13,2 
15 5 34 42,5 1 14,0 
181 5 47 10,3 | 1 14,2 
Mean rate of clock 


TRANSITS taken with a Tranſit Inſtrument over the Meridian, on the Iſland of Maggerce, 
or tte North Cape of Europe. 


1769 


+ 0,91 


Clock ſtopped. 


- ͤ ũ 2 


- — —— — — 


h May 203 40 30% 7 tranſit of Sun's center at tranſit inſtrument, it being adjuſted to the 
And 3* 48“ 43",9 


meridian mark, which was put nearly in the meridian. 
apparent noon per equal altitudes. 
of the true meridian. 


Shifted the meridian mark nearer to the true meridian. 
| 2 Wire, 


21 


? 


If 


IO 


gw 0 


| 


O 18144 28—: 


Us 


*7 


Vol. LIX. 


| | 


17 


43 113 


8 + 


435 
47 


3+ 


Wire, 4 Wire 5 Wire. | 
Ay a #-: 8 " A 
4 44 13 | O 1 LD. 
46 17 % 71 © 2 L. 
5 10 58,0 | 
18 28 g—|[29 2— 58— |« Lyrz. 
19 38 28+ 13 58 [a Aquilz, 
10 48 39 49 243 1. 
12 45 14 S Polaris S. P. 
i4 4 6— 31 Arcturus. 
18 28 7+ 4 + O3 tet 
| 5 17 Oz 0 I 1s 
19 184 20 73 20 551 O21. 
5 33 344 0110. 
35 53+ 30 413 © ; 
4 19 26— 20 13+] 2 2. 
5 41 54T © 1 L. 
— 152:145 22 145 567 3 
+ 3 £31 9s 
17 43 59+ 35 O 1 L. 
46 173 147 57 [47 41 O2 . 
18 25 71 | 45 2 Lyrz. 

4 10 17³ 19 44 3 — 
5 46 243 © 1 LL. g 
43 234 49 24 © 2L.} 
12 45 30: | l'olaris S. P. 

M m 


Buy this it appears, the meridian mark 1s welt 


© 2 L. paſſed the merid. 


ory 8 clouds. 


Tranſitss 


— 


— — 


- +a 2I-- — ——— — = 
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TR ANSITS compared with equal Altitudes, for finding the Error of the Meridian Mark. 


| Tranfits of Sun at | Noon per equal | 
tranſit inſtrument. altitudes. Differences. 


h 7 m" / " " 


h 
June 3| 4 45 93 4 45 51 4,2 W. 
116 5 18 99 5 13 7,3 2,6 W. 
15 5 34 439 5 34 42,5 154 W. 
— 5 47 13,0 5 47 10,3 2,7 W. 


Mean difference + 2,7 Weſt. 


Hence it appears, that the Sun paſſed at the tranſit inſtrument too late 2”,7 by a mean of theſe 
| obtervauvas, which thews the mark was weſt of the true meridian ; which gives the azimuth 
of mark = 50“ ſouth weſlerly. 


q 


p TRANSIT of VENUS, obſerved at the NORTH CAPE. 
1709 
h June 3 At 13" 46' 40” per clock, or q 2“, apparent time, the Sun came out from under 
a cloud, with Venus on it, about jth of her diameter; and at 14* O 41" or 
gh 14 1”, apparent time, Venus's outer limb ſeemed to be in contact with the 
Sun's limb; but no light of that part of the Sun's limb could be ſeen, Venus be- 
ing apparently joined to the Sun's limb by a black ligament, which gradually di- 
miniſhed in breadth; and at 14* 1' 36", org? 147 56”, the Sun's light broke 
through it, and Venus and the Sun were to appearance perfect (this was certain to 
about 10 or 15 feconds of time), and the black ligament contracted itſelf, ſo that 
Venus was conſiderably within the Sun's limb, ſuppoſe & th of her diameter. 
During theſe obſervations the air was red and hazy, and the Sun's limb very tremu- 
lous, and the ſpots in the Sun very indiſtin, and Venus ſeemed very ill defined 
when on the Sun. But a better idea will be formed of the bad appearance of Venus 
at the internal contact, owing to the very hazy ſtate of the air, from the repreſentation 
1 of it, plate XIII. 


_ —_— — — — —L—Pĩ — — * - ——— 


f Here follow ſome meaſures I was able to take during the time the clouds were off the Sun. 


Time per Meaſures of | Meaſures of 
| clock. App. time, || wicrom, in | microm, in 
inches, &c. { degrees, &c. 


Soon after the internal contact, meaſures of Venus's diameter. 


9,1 24 Meaſures of the Sun's horizontal and vertical dia 
0,1 23 + taken immediately after Venus's diameter. 
O51 = Horizontal Diameter, 1 Vertical Diametei 
0,1 22 4 
0,1 22 4293 214 4.84 12 | 
1 as 4794 23 4,85 10 
0,1 23— 4593 23 | 4,85 11 
| 1 23 F We) I 
| 951 24 —| 4:93 213 | 482 9 
| i 8 1 # 
0,1 23 — | —x 
2,1 23 Mean 4,95 22,2| 31' 377,611 4,85 10,5139 * 
0,1 23 — 
110,1 23 — 
| my nf 
RI. an of 12 971 22,0 | —Ti 


. 
: | | 


— 


——— — 


* 


—_— 


* 


TRANSIT S compared with equal Altitudes, for finding the Error of the Meridian Mark. 


— ! ., ow eo ew 


_ Mano | = 12 


June 3 
11 


15 
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Tranſits of Sun at 
tranſit inſtru ment. 


1 


4 45 9.3 
5 18 099 
5 34 43.9 
5 47 13,0 


* 


of mark = 50“ ſouth 


18 
| 


Noon per equal | 
altitudes, Differences, 
ab. 0 
4 45 51 4,2 W. 
410 574 2,6 W. 
5 34 42,5 1,4 W. 
5 47 10,3 2, W. 
2,7 Weſt. 


Mean difference 
Hence it appears, that the Sun paſſed at the tranſit inſtrument too late 2”,7 by 


welterly, 


a mean of theſe 


TRANSIT of VENUS, obſerved at the NORTH CAPE. 


1769 


obletvauons, which ſhews the mark was weſt of the true meridian ; which gives the azimuth 


h June 3 At 13" 46' zo” per clock, or gf of 2”, apparent time, the Sun came out from under 
a cloud, with Venus on it, about th of her diameter; and at 14 of 41” or 


F.. FH? 


of 14. 1 


Sun's limb; but no light of that 


„apparent time, Venus's outer limb ſeemed to be in contact with the 
part of the Sun's limb could be ſeen, Venus be- 


ing apparently joined to the Sun's limb by a black ligament, which gradually di- 
miniſhed in breadth; and at 14" 1' 36”, or gf 14 56”, the Sun's light broke 
through it, and Venus and the Sun were to appearance perfect (this was certain to 
about ro or 15 ſeconds of time), and the black ligament contracted itſelf, ſo that 


Venus was conſiderably within the Sun's limb, ſuppo 


ſe Z th of her diameter. 


During theſe obſervations the air was red and hazy, and the Sun's limb very tremu- 
lous, and the ſpots in the Sun very indiſtinct, and Venus ſeemed very ill defined 
when on the Sun. But a better idea will be formed of the bad appearance of Venus 
at the internal contact, owing to the very hazy ſtate of the air, from the repreſentation 
of it, plate XIII. 


Here follow ſome meaſures I was able to take during the time the clouds were off the Sun. 


Time per 
clock, 


App. time. | 


microm. in 
inches, &c. 


Meaſures of | micron: of 


miucrom, in 
degrees, &c, 


| 


Soon after the internal contact, meaſures of Venus's diameter. 


| 


1 


— — 


% 24 
0,1 23 + 
0,1 23— 
0,1 22 + 
O,I 22 

O,I 22 

0,1 23 — 
91 24— 
0,1 23 — 
0,1 23 

9,1 23— 
0,1 23— 


51 22, [= 55,321 


Horizontal Diameter, 


4:93 21 


194 23 


94 215 


4192 23 
4 


Mean 4,01 22,2|31' 37,6. 


| Vertical Diameter. 
4182 I2 
87 10 
es: 1 
584 1 
+ of 
14.82 9 
5 — — 
4.81 10,5139 50373 


Meaſures of the Sun's horizontal and vertical diameters, 
taken 1mmediately after Venus's diameter. 


* 


Z 


* 
0 
0 
1 


0 
1 
1 
1 
1 
1 
i 
1 
1 
i 
1 
1 
' 
' 
1 
U 
' 
' 
1 
' 
i 
i 
' 
' 
' 
' 
' 
1 
1 
' 
1 
' 
1 
' 
( 
' 
1 
' 
' 
' 
' 
' 
( 
' 
' 
| 
l 
1 
' 
' 
' 
' 
' 
\ 
' 
' 
' 
' 

2 


2 
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[467] 
Difference of Declinations of the North Limbs A Table for reducing the Scale of | 
of the Sun and Venus. the micrometer to Degrees, &c. 
| Meaſures of Meafures of |]. 5 l 2] | < 
Time per —  |.microm. in microm. in F Value. E Value, || 5. Value 
clock, | App. time. inches, & c. degrees, &c. || - I N 
7 5 1 " ——- " 
14 38 1 500% f 1 29, L | © 19,951} 110 37,99% 7| 0,76 
4430 57 52 95 g | 3 35.8 2 12 5% 15,991] 2| 195: 
46 5610 © 9 9-5 13 | 3 38,8 13 — * 311 7595 3 2,28 
3 8 50 ©5352 23 3 46.4 4 125 19,8142 31,9 + 3»0« 
($131 39-7715} 99971] 5) 285 
Difference of Declination of the South Limbs vi +197 2| 4+5 ? 
of the Sun and Venus. : + 3 £ * 
3 E 
6 
14 54 50½ẽꝗt 8 1114 5 26 58,6 2 — 10 mY 
57 43 10 53/4,23 © |26 54,8 11 8,36 
59 52] 13 © ho 20 \26 51,0 | | + 9,12 
15 2 15 914.2 16 26 48 0 | 3 9,85 
| 1410,64] 
Equatoreal Diſtances of the Weſtern Limbs of 511,4 
the Sun and Venus. 16 12,10 
| | 17112, 9. 
15 8 glio 21 133.1 17 19 50,8 | i$!1 3,6: ] 
10 28 23 363, 1 2 {19 39,4 |} 9 14•4 
12 1 25 2303,04 20 29 34»* 7 20015, 2 
13 48; 206 56 3,07 12 19 27,9 21015, 90 
Kay | [22}16,7 
Equatoreal Diſtances of the Eaſtern Limbs of K 
Venus and the Sun. meter ſcale wanted no ad- J 9,24 
a 8 jultment, 12601 22 
15 15-5010 28 576,83 83 [1 49,4 
17 38] 30 45/1, 84 20 11 58, | | 
19 33] 32 49119 8 12 3, o 
22 35 6,9 19 12 16,4 


24 1 37 111,905 7 112 26,2 


— — 


Greateſt and leaſt Difances of Venus's neareſt 
Limbs from the Sun's Limbs, for finding 
the neareſt Diſtance ot their Covters. 


15 49 3 2 4j0,63 17 | 4 19,9 || 
81 214 4 234-09 275 2,3 
34 24 D 7 | 4 31,3 
58 1 11 13,91 10 25 8,4 N 

16 © 40 | | | 
4 4 

© 24 19 2%, 5 
9 55 23 $3:3-9 14 2 
1.29 - ---29- 26037 14 4 
21 31 34 27 05„7 3 4 

15 25 57 rr 38 1 284 20:24 


oH ww 
= 
OD {= 


2 tw 
0 — ww wh 
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| 
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| 
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ECLIPSE of the SUN, obſerved at the NORTH CAPE. 


1763 
june 3 At 1" 48' 4”, the clouds clearing away, I ſaw the Sun, and the Moon had made a 
' ſmall impreſſion or notch in the Sun's limb; by obſerving the increaſe of the 


eclipſe, I ſuppoſe it began 4, 5, or 6 ſeconds ſooner than I firſt ſaw it, or at 
1h 48” o“ per clock, or 200 5% 19“ apparent time, nearly. 


— —2——— — 


| | Diflances of the Cuſps, 


| Ame p clock] App. time || Meaſures "Reduced © 
— EY FRE... Sun's horizontal Diameter, meaſured 
2 10 22 |21 21 0 || 3,7 5 | 23 29,6 direcily after the Eclipſe ended. 
13 19 24 34 || 333 9 | 24 29,0 
19 1 39 15 [4,14 6 | 26 21,3 4.94 214 
8 32 16 || 4,2 #7 26 41, 1 4,94 20 
23 50 35 3 || 4:33 B | 27 38,8 ' 4295 20 
27 38 33 50 4:47 14 | 28 21,4 4495 22+ 
31 10 41 21 ||} 4,55 10 | 28 56,4 4.94 21— 
34 56 46 746 1329 17,7 — 
30 4 47 14 || 4:62 15:| 29 38,2 Mean 4,91 20, 231 35",9 
39 11 50 21 | 4.7 0 29 45,8 
Meaſures of the lucid Part, near the Middle of 
a the Eclipſe. 
2 43 7 21 54 16 , 37 17] 
44 11 55 20 || 0,94 22 | 6 17,7 By comparing the end with Mr. 
47 50 58 59 |] 0,9 24 0, Maſkelyne's obſervation at Green- 
49 35 | 22 © 43|] 0,9 9 48,4 wich, the difference of meridians 
__ $2.14 3 22 || 1,03 11 6 47,3 comes out 1 44 6” of time. = 
. 26? 1' zo“ eaſt, or difference of 
Diſtances of the Cuſps. longitude of my obſervatory from 
N to the eaſt. From 
2 „ 122 6 2 4.64 19 | 29 41,2 whence the longitude of the point 
- 4 8 8 "TY : x: 48.2 called the North Cape is nd oe 
59 55 11 2 | 4,6 14 | 29 18,4 eaſt of Greenwich. 
3 2 24 13 30 4.6 10 | 29 15,4 
4 31 15 37 | 46 7 | 29 13,1 
6 37 17 42 | 4:52 9 | 28 55,6 
8 13 19 18 | 4,5 20 | 28 45,0 
IO 34 21 38 | 4,44 18 | 28 24,5 
14 57 | 22 26 1| 4,3 17 27 26,7 


Clouds came on, ſo that I ſaw the Sun no more till 30 38' of per clock, and it broke away 
very clear, and continued clear to the end, which was at 3* 48“ 19” per clock, or 220 59 17 
apparent time. 'The air being very clear, the end ſeemed certain to about two ſeconds. 

The teleſcope uſed was a reflector of 2 feet focus, made by Mr. Dollond ; and the magni- 
fying power, applied for the ingreſs of Venus, and the beginning and end of the ſolar eclipſe, 


was 100. The magnifying power uſed with the micrometer, was 50, 


2 Adjuſtments 
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Adjuſtments of the teleſcope with the different eye-pieces and little ſpeculums, as combined 

together when uſed. N. B. — ſhews that (o) on the vernier, is behind, or to the left hand cf 

the firſt diviſion on the ſcale ; and + to the right hand, or before. 

Long eye-piece and ſhort focus little ſpeculum magnifying 100 times =— © + 114 on vernier. 

Long eye-piece and long focus little ſpeculum with micrometer on —= - o + 19; on vernier. 

The eye-piece with moveable wires, and long focus little ipecu- } __ ; 
lum, and micrometer | rer 


Theſe are a mean of 10 or 12 obſervations each. 


2 


The Value of the Scale of the Object Glaſs Micrometer was found as follows: 


A baſe of 120 feet was carefully meaſured on level ice (which was covered with frozen ſnow 
about half an inch thick), with two 10 feet fir rods; and the meaſure being taken four differer; 


times, no one differed from any of the others ſo much as _*_th of an inch. But as the fir 


rods might not conſiſt of 10 feet exactly of the ſame ſtandard from which the micrometer ſcale 
was laid off, I therefore took ſix inches between the fine points of a pair of compaſſes, from 
the micrometer ſcale; and, by repeating this meaſure, found the exact length of the fir rods in 
meaſures of the micrometer ſcale ; and thence corrected the length of the baſe, found imme- 
diately by the rods, and reduced to the ſtandard of the micrometer ſcale. Perpendicularly 
over the baſe, at one end, was placed the center of the divided object glaſs, and perpendicularly 
over the baſe, at the other end, a board was placed, having its plane at „ , 3 
right angles with the baſe line, white paper paſted on its upper part ; and 

at the height of the center of the object glaſs, nearly above the horizon, | , | | 
was a ftrong black line drawn, as AB=8 inches, A g and Ae being ſmall — 
but equal diſtances from A; by bringing (ed and g 4) to coincide alter- * be 

nately with (A a) the error of adjuſtment of the micrometer ſcale was 


found; and by ſeparating the glaſſes till (A a) and (B Y) made but one © 


line; from this ſeparation the value of one extent of the micrometer ſcale was found, by mak: 
ing this 1 As the length of the baſe: is to the length (AB) :: fo is 206265” (the 


number of ſeconds in an arch equal to the radius of a circle) to a fourth number, which will 
be the ſeconds of the angle meaſured by that opening of the glaſſes, which 1s ſhewn by the 


micrometer ſcale ; and other angles will be in direct pioportion to the reſpective meaſures 
whence the table was formed. 


ZENITH DISTANCES taken with an Aſtronomical Quadrant, of one Foot 
Radius, made by Mr. Bird, at the NORTH CAPE of EUROPE. 


Bar. 'Ther. | 

| þ = | | Extericr Exterior arch 

Inehes. ſoutſ in — arch arch reduced 

Of © SR r wiwls r 8 

1769 ; = 
© May 14029, 8004 3/140 | © U. L. on the merid. 51 59 10 [55 1 2615/51 58 59,4 
20129,71}45141 | © L. L. ditto. 51 10 40,0154 2 12| 8051 10 45,9 
h June 3 29,9356 58 [O L. L. 48 52 44,052 © 186048 52 36, 

© U. L. 48 20 54,051 2 9 0048 20 49,8 
11129,57146142 | © L. L. 51 Ws 12048 7 20,7 
O U. I. 47 35 37,0159 3 2] ©[47 35 40, 3 
15129,66|;1149 | © U. L. 50 2 3 80% 22 41,3 
© 1.1. 47 54 27,8 51 © 13/47 54 33,8 
16029, c 439 | Center 52 13 36＋ 55 2 27117152 13 27,4 
1729, 24442 [O L. L. 147 50 28, [f © 4] c 50 30,5 
O U. L 47 18 50, 050 1 28687 18 42,0 
29,7 1782 Ard!urus 50 36 8,053 3 30005 36 21,2 
29,7005 2512] © L. L. Jon the north | 91 1 12124135 37 41,1 
© U. L. | meridian, 8s 7 297900 3 C| 35 7 1994 
29,706 20315] 4 Lyræ 32 25 184734 2 11] 32 25 22,0 
29,1815 2154:] 2 Center 52 27 „ß 3 25] b 26 $5.4 
| rom 


— 


— — = 


— ——— —— —— — — —— 


— — —— — te E—_—s 


| From | Latitude | 
1769 3 

May 14] © U. L. 71 © 43,2 
20 | © L. L. 751 3- G1 
Jane 3] © Center 71 O 43.5 
11 | © Center 71 O 33,8 
15 | © Center 71 © 39,7 

17 | © Center 71 © 40,66 
Arcturus nn 
& Lyræ 71 © 48,6 

| Mean = - = = 71 O 47,0| 
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From the foregoing Zenith Diſtances of the Sun, and of Arcturus, and « Lyræ, the Latitude 


of the Obſervatory is determined, as follows : 


From whence the latitude of the point of land called the North Cape 
is 71% 100 north. 


By a great many trials with a very good compaſs, of Dr. Knight's con ſtruction, I found the 
variation to be 6 degrees welt ; and by a dipping needle, I found, by repeated trials, the dip 
of the north end of the needle to be 79 degrees. 

May 15, at 13" 4 P. M. apparent time, or 16 / after high water, by a mean of 7 obſer- 
vations, 1 found the dip of the horizon of the ſea, from the obſervatory, to be 12/ 18“. 
Height of the barometer 29,70 inches; thermometer, without, 24? ; thermometer, within, 
289%. And May 20, at 7 4 P. M apparent time, or 7 33“ after high water, from a mean of 
8 obſervations, I found the dip = 12" 25% 5; barometer 29,70 inches; thermometer, with- 
out, 43, aud, within, 40% Both theſe obſervations were made on the N. N. E. point of the 
true compaſs. During each of theſe obſervations the water was very ſmooth, and the horizon 
clear. found it was high water, at the full and change of the Moon, at 36 44 P. M. ap- 
parent time, at the Cape; and, by a ſeries of obſervations, I found the water to riſe 8 feet 
1 inch, nearly, perpendicular at the ſpring tides; and at neap tides 6 feet 8 inches, perpendi- 
cular; and the tides ſeemed to follow very regular, as they ought to do when not diſturbed 
by bad weather Jane 8, I found the height of the obſervatory 140 feet 6 inches above 
low water mark. | 


* 


A JOURNAL of the Barometer and two Thermometers, during the Time I was on 
Shore in the Ifland of MAG GE RE, or NORTH CAPE, viz. from the iſt of 
May to the 2 1ſt of june. 


At noon. 
Bar, Ther. 
out in 
1769 Inches ® 0 
May i. 26783-2924 
2 29,08 26 28 
3 9 90-.-.28.- 22 
& 29.9028 $5 
5 29.02 724 * 
6 29,91 58 38 
7 29.74 00 40 
$ 29,84 59 39 


At 


At noon, 


| 1769 Inches 


May 


June 


9 


Bar. Ther. 
out in 
0 0 
29,99 47 36 
29.97 46 39 
29,97 39 34 
29,97 30 31 
30,03 42 36 
29,90 43 40 
29,73 41 37 
29,06 29 31 
29,62 £51 42 
29,489 53 45 
29,34 51 47 
29,71 45 412 
29,51 542 47 
29,51 41 38 
29977 49 37 
29,65 44 415 
29,42 52 45 
29,77 44 45 
29,76 48 44 
29,70 44 362 
29,47 38 33 
29,01 50 43 
29,61 52 48 
29,67 41 38 
29,92 54 $50 
29,93 66 58 
29,79 43 43 
29,77 61 55 
29,51 47 43 
29,83 43 47 
29,899 47 45 
29,84 49 472 
29,67 48 42 
29,57 45 42 
29,48 38 35 
29,56 38 34 
29,53 39 36 
29,66 41 40 
29,35 38 38 
29,72 44 42 
29,18 52 54+ 
29,42 37 39 
29,07 36 37 
29,54 36 38 
29,46 35 37 


2714 


The thermometers were kept, the 
one in the obſervatory, and the other 
without, in the open air; but always 
in tlie ſhade; and were always ob- 
ſerved at noon and midnight, after | 
the roth of May; but betore, only | 


at noon, 


At midnight. 

Bar. Ther. 
out in doors 

» 
29,98 34 36 
29,96 30 32 
29,97 27 29 
30, 34 37 
29,74 33 372 
29,70 28 30 
29,64 26 28 
29,00 39 43 
29,39 38 41 
29,57 49 40 
29,577 37 41 
29,64 36 43 
29,78 36 306 
29747 on. 40 
29,71 442 45 
29,78 40 42 
29,73 36 38 
29,06 34 35 
29,51 38 403 
29,61 52 50 
29,70 42 37 
29,72 38 40 
29,90 48 52 
29,78 36 36; 
29,70 46 40 
20,69 47 49 
29,50 43 43 
29,90 42 44 
29,90 41 40 
29,74 40 42 
29,00 41 43 
29,58 33 38 
29,51 313 33 
29,52 35 34 
29,7 35 332 
29.04 34 35 
29,02 38 37; 
29,70 52 $I; 
29,52 44 46 
29,38 30 38 
29,49 32 34 
29,00 314 33 


The 


— 


* 
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The InsTRUMENTS uſed at the NORTH CAPE, by Mr. BAYLY, 
were as follows: 


A quadrant of 1 foot radius, and two thermometers, made by Mr. Bird. 

A 2 feet reflector, with an achromatic object glaſs micrometer, by Mr. Dollond. 

A tranſit inſtrument, of 4 feet, made by Mr. Bud; with an achromatic object glaſs, 
by Mr. Dollond. 

A barometer, by Mr. Ramſden. 

An aſtronomical clock with a gridiron pendulum, a journeyman clock, and an alarum 
clock, by Mr. Shelton. 

A dipping needle, belonging to the Royal Obſervatory, made by Mr. Graham. 


A like ſet, excluſive of a dipping needle, was uſed by Mr. Dixon, at the iſland of 
Hammerfoſt. 


N. B. The adjoining chart, and views of the ſea- coaſt and iſlands, near the North Cape of 
Europe, Tab. XIV. were drawn from the joint obſervations of Meſſieurs Dixon and 
Bayly. 
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XXXVII. An Account of an Obſervation 
of the Tranſit of Venus, made at Iſle 
Coudre near Quebec. In a Letter 10 
the Reverend Nevil Maſkelyne, A/ironomer 
Royal, from Mr. Thomas Wright, De- 
puty Surveyor of the Northern Diſtrict of 


America. 


Quebec, June 15, 1769. 


S1R, 


Read Nov. 16, } WAS prevented landing at the bay 

1769. of Gaſpee, as I purpoſed (by blowing, 
thick weather); but, however, I had the good for- 
tune to reach the iſland of Coudre, where 1 landed, 
with all my apparatus, the goth of May; and took 
up my abode at a houſe well ſituated, in every reſpect, 
for my purpoſe. The next morning I had a car- 
penter, who fixed my clock, very firm and perpen- 
dicular, againſt a beam of the houſe, I immediately 
ſet it a-going by my watch, which had not been ſet | 
to true time for almoſt a fortnight; but, however, I 
doubt not but that the following obſervations of cor- 


reſponding altitudes will ſhew exactly the time, as 
Vol. LIX. Nn alſo 
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alſo the regular rate of going of the clock, which I 
did not venture to adjuſt, my time being ſhort. 
As it is likely I may ſtay here ſome time, and all 
next winter, I ſhall endeavour to make ſuch obſer- 
vations as may be uſeful in further ſettling the lon- 


gitude here. 
Captain Holland obſerved the external contact, 


but not the internal, being prevented by clouds. He 
has ſent them to you by this opportunity. 


I am, 
SIR, 


Your moſt obedient, 


humble ſervant, 


Tho. Wright. 
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Correſponding double altitudes of the Sun's lower 
limb, taken with a braſs ſextant, by reflection, from 


a faucer of oil, ſo placed as not to be the leaſt 
diſturbed with wind. 


Thurſday, June 1, on the north-weſt fide of the 
Hland of Coudre, in latitude 47 16” 30'”, determined 
by ſeveral obſervations of two altitudes, with the in- 
terval of time ſhewn by the time-piece, 


Morning, June z. Dou. alt. Afternoon, Compared ſeparately give 
1 = 2 G4 WM kW 
At 8 29 45 75 38 At 4 8 54 12 19 19 
3 32 52 76 42 4 5 37 12 19 14 
8 35 59 77 43 4+ 2.39 12 19 14 
8 38 3k 78 3& 40.0 12 19 15 
8 4053 99 26 3 57 24 12 19 08 
8 43 34 80 20 3 '© 12 19 17 
8 36 54 Mean 4 1 36 Mean 12 19 15 Mean 
16 01 36 Add 12 
7 24 42 Interval 16 01 36 


3 42 21 Half Interval 
8 36 54 Time in the morn, 


12 19 15 
—00 09 06 Equat. of correſponding alt. 


12 19 o Time ſhewn by clock at apparent noon 
+2 35 Equation of time—from apparent noon 


* 


1 


12 21 44 Clock too faſt for mean time 


8 


Nn 2 


n 


— — — 


Morning. Dou. alt. O low. limb. 


H 
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Friday, June 2. 


1 


1 . "ny 
3 54 28 84 19 3 42. 20 12 18 24 
8 56 40 85 00 3 40 12 12 18 2 
8 58 50 85 45 3 38 02 12 18 26 
9g 2 39 87 00 3 34 13 12 18 24 
3 87 27 3 32 45 12 18 24 
E 59 19 Mean 3 37 30 Mean 
15 37 30 12 : 
"Mm 38 11 Interval 15 37 30 
3 19 57 Half Interval 5 
8 59 19 
12 18 244 


—4 Equat. of correſponding altitudes. 


ho 
—B 


12 18 205 Clock too faſt for apparent time 
* 26 Equation of time — from apparent 


12 20 464 Clock too faſt for mean time 


21 


44. Clock too faſt at noon of June 1 


Saturday, 


h "5 It 


At 2 49 22 


* 572 Clock has loſt in 24 haurs 


June 3, the morning cloudy, no altitudes: 


taken, 


by the clock, I happened to take my eye off from the very 
== where P afterwards found. the external contact. 
appened, imagining I ſaw it ſomething more to 
weſtward ; but, finding my mittake, I returned to the 
former point, where 1 found Venus had made a very ſmall 
im preſſion at 26 5o* 25”, as 1s ſet down in the margin. 
time when Venus appeared compleatly round to the eye, 
and to appearance rather detached, and joined by. a 
ſmall dark thread or ligament, which prevented the 
rays of ligbt from appearing. 
ume when the rays of light juſt appeared, at the internal 
contact. 


The 
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The following is the above times, as ſhewn by the 
clock, reduced to apparent time, by allowing a 
proportion of 57 ſeconds, its regular loſing in 24 
hours ; as appears by the preceding and the fol- 
lowing correſponding altitudes. 

k 8 "n / m — 


2 49 22 
2 50 25 


17 32=2 31 50 apparent time of the iſt obſervation. 

17 32=2 32 53 apparent time of the 2d obſervation. 

3 7 45——17 31=2 50 17 ap. time of 1ſt obſ. of internal contact. 
3 8 19-—17 31=2 50 48 ap. time of 2d obſ. of internal contact. 


The appearance of Venus at the in- 
ternal contact, when joined by a ſmall 
thread to the Sun's limb; as alſo the 
ſpots of the Sun, as obſerved at the 
time of the tranſit, and two days be- 
fore. 


By means of two oblong ſmoaked glaſſes with dif- 
ferent ſhades, made to fide in a groove fixed to my 
teleſcope, the phænomenon appeared very diſtinct 
and pleaſing to the eye, notwithſtanding the weather 
was a little hazy, and very much ſo, near the horizon. 
The thermometer ſtood at 74 degrees at the time of 


obſervation, and the weather was remarkably cloſe 


and ſultry two days before, and quite calm till an 
hour before the tranſit happened, when it began to 
blow very freſh. June 4, the weather continued 
much the ſame, and about q 30“ in the evening, we 
had a ſhock of an earthquake, which laſted about four 
ſeconds, and alarmed all the inbabitants of the ifland.. 

The weather, at the time of the tranſit, was not 


clear enough to obſerve the leaſt appearance of an at- 


moſphere round the planet, ſuppoſing there really 
had been one. 
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Saturday, June 3, correſponding double altitudes of 
the Sun's lower limb for midnight, taken in a 
ſaucer of oil. 


June 3, Aſternoon. Altitude. Morn. June 4. Compared ſeparately. 

we 77 3 3 IM 

at 4 4-8 76 58 8 29 41 I2 17 03 
4 43 76 10 8 27 21 12 17 02 
& -0- 0 . 8 25 26 3-27 6 
4 10 42 74 50 8 23 20 12 17 61 
3 74 08 8 21 11 12 17 O 
= 8 39 Mean 8 25 24 Mean 
20 25 24 12 
16 16 45 Interval 20 25 24 


8 o8 224 Half Interval 


4 6. 39 


12 17 o1E Time of midnight as ſhewn by clock 
+9 Equat. of correſponding altitudes 


** 


12 17 10 Clack too faſt for apparent time of midnight 
+2 11 Equation of time from apparent 
12 19 21 Clock too faſt for mean time 
20 47 Clock too faſt, June 2, at noon 


— 


1 25+ Clock has loſt in 36 hours 
572 Clock loſt in 24 hours by the preceding obfervations 


283 Clock loſt in 12 hours by the preſent obſervation, 
— Which is very near at the {ame rate. 


Double altitudes, taken with a ſextant, in a ſaucer of 
oil, for finding the lat. of the place of obſervation. 


June 4, morn, Alt. O I. limb. Afternoon, Doub, alt, © 1. limb. 
0 7 0 7 EAT... 


At 10 34 7 115 12 


0 / 


I 50 114 36] There is 3“ to be 


10 37 40 116 13 
10 29 26 1:6 38 


6 24 113 20 | half . for the er- 
8 oF 112 50) rors of quadrant. 


By 


2 

10 36 44 116 co 2 4 32 113 46 | ſubtracted from the 
2 
2 
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By the firſt of the above obſervations with a ſup- 
poſed lat. = 47* 15', being the reſult of a former 
_ obſervation, and the Sun's declination (corrected for 

the longitude) = 22% 31” 51“ N. and half the elapſed 
I = 1 437 51”: the latitude will be found — 
472 160 51”, N. 

By the ſecond obſervation, computed in the like 
manner, the latitude will be 47* 160 41“, N. 

The place of obſervation on the ifland of Coudre, 
by an actual ſurvey, bears from Quebec, N. 41 30”, 
E. by the true meridian, diſtance 55 ſtatute miles, 
== 52 marine; which gives D. latitude 39“ and 
Dep. 34/2 5 D. longitude = 3” 20“ of time be- 
tween Quebec and Coudre. 


I have here mentioned every particular relative to 


the obſervation, and as it really happened, that you 
might, with greater certainty, Correct any errors that 
may be found therein. 

To prove the time aſcertained by correſponding 
equal altitudes, thoſe altitudes taken within an hour 
of the tranfit might be worked ſeparately, remember- 
ing to ſubtract 37 from the fingle altitude for the er- 
ror of the quadrant. 


Remarks by the ASTRONOMER ROYAL. 


HE inſtruments made uſe of by Mr. Wright, 

in the foregoing obſervations, were a 2 feet re- 
flecting teleſcope ; a pendulum clock beating half ſe- 
conds ; a braſs Hadley's ſextant, of about 1 5 inches 
radius, with a magnifying glaſs to read off the obſer- 
vations ; and a rectangular reſervoir for holding quick- 
ſilver, 


— - — —— =- — — — — — — _ 
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ſilver, or any other fluid, which is ſheltered from the 
wind by two glaſs ſides inclined to one another, and 
ground truly plane: this laſt for taking the | Sun's 
double altitude by reflection with the Hadley's ſextant. 
By a more accurate calculation of the times than 
Mr. Wright has uſed, I find the equation' of corre- 
{ſponding altitudes, for the noon of June 1 to be — 5”,0, 
June 2—4”,5, and June 3 for midnight ＋9“, 6. 
Hence the true time of noon, by the clock, June 1, 
was 12* 19' 10% 0; June 2, 12 187“ 20/7,0; and 
June 3, midnight, 12 17 11% 1; and hence the 
true time of noon, June 3, ſhould be 12 177 351, 
and the clock is loſing 46” per day on apparent 
time. Hence the apparent times of Mr. Wright's 
4 obſervations will come out as follows: 


App. time. 


= 


2 31 53 No viſible impreſſion made by Venus yet. 

2 32 56 Venus had made a ſmall impreſſion. ; 

2 50 19 Venus appeared completely round to the eye, and rather de- 
tached, and joined by a ligament. | 

2 50 50 The rays of light appeared at the internal contact. 


Taking Ifle Coudre to bear N. 41* zo! Eaſt from 
Quebec, diſtant 55 ſtatute miles, as, Mr. Wright 
ſays, was found by an actual ſurvey ; the diſtance in 
geographical miles is 47,65. Therefore the place 
of obſervation is 35” 41“ north of Quebec, and 
31734“ calt of it, = 46' 32“ difference of longitude, 
= 70” of Une. 


XXXVIII. Ex- 
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XXXVIII. Extract of a Letter from 
Mr. B. Gooch, Surgeon, of Shottiſham, - 
near Norwich, t Mr. Joſeph Warner, 
F. R. S. and Surgeon to Guy's Hoſpital. 


Communicated to the Royal Society by 
Mr. Warner, November 16, 1769. 


Shottiſham, September 9, 1769. 
DEAR SIR, 


Read Nov. 16, CCORDING to your defire, 
wie and my promiſe, I have ſent you 
the wonderful cuticular glove, which I ſhewed you, 
when I had the pleaſure of your company here. The 
| hiſtory of the caſe, which, I believe, has no precedent, 
is taken from the gentleman's own relation of it to 
me in writing, without varying his ſenſe ; and con- 
firmed by Mr. Swallow, a ſurgeon of character at 
Watton, whoſe ſon, I know, was under your tuition. 
Mr. Swallow attended the patient many times in the 
fevers which produced theſe ſtrange phænomena, 
with whom I took an opportunity of having a parti- 
cular converſation relative to this matter, that I might 
be able to ſpeak, with the more authenticity. Mr. 
Swallow bas now one of theſe gloves in his poſſeſſion, 
the gentleman himſelf has another, and ſeveral he has 


given to the curious: yet ſome have been ſo ſceptical 
Vol. LIX. O o AS 


_ 2 — — 
IP Bd” _ 
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as to doubt the matter of fact upon ſuch evidence 
and authority. I wiſh you would get an accurate 


drawing of the glove; and I ſhall be glad to know, 


at your leiſure, the ſentiments of the learned, not for- 


geting your own, upon this extraordinary caſe, 
I am, DEAR SIR, 
Your fincere friend, 
E. as well as obliged, 


humble ſervant, 


B. Gooch. 


Hiſtory of the CAs E relating to the CuticuLAaR 
GLOVE, 


R. WILLIAM WRIGHT, of Saham Tony 
in the county of Norfolk, attorney at law, about 
fifty years of age, rather of a weak and lax conſtitu- 
tion from his youth, was firſt ſeized about ten years 
ago with the following ſingular kind of fever. The 
phyſical gentlemen he at different times conſulted 
were at a loſs to know what name or character to di- 
ſtinguiſh it by. It has returned many times ſince; 
ſometimes twice in a year, attended with the ſame 


ſymptoms and circumſtances ; but not to ſo great a 


degree ſince the year 1764 as before; and it has been 
generally obſerved to come on upon obſtructed pet- 
ſpiration, in conſequence of catching cold, to which 


he is very ſubject. 
— Beſides 
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Beſides the common febrile ſymptoms upon the 
invaſion of this diſeaſe, his ſkin itches univerſally, 
more eſpecially at the joints; and the itching is fol- 
lowed by many little red ſpots, with a ſmall degree 
of ſwelling : ſoon after his fingers become very ſtiff, 
hard, and painful at their ends, and at the roots of 
his nails. In 24 hours, or thereabouts, the cuticle 
begins to ſeparate from the cuts, and, in ten or twelve 
days, this ſeparation is general from head to foot ; 
when he has many times turned the cuticle off from 
the wriſts to the fingers ends, completely like gloves ; 
and in the ſame manner alſo to the ends of his toes; 
after which his nails ſhoot gradually from their roots, 
at firſt attended with exquiſite pain, which abates as 
the ſeparation of the cuticle advances; and the nails 
are generally thrown off by new ones in about fix 
months. 

The cuticle riſes in the palms of his hands, and ſoles 
of his feet, reſembling bliſters, but has no fluid under 
it; and when it comes off, it leaves the ſubjacent ſkin 
very ſenſible for a few days. Sometimes, upon catch- 
ing cold, before he has been quite free from feveriſh 
ſymptoms, he has had a ſecond ſeparation of the cu- 
ticle from the cutis, but then it is fo thin as to appear 
only like ſcurf, which demonſtrates the quick re- 
newal of this part. 


* * The figure of one of theſe gloves is ſeen in 
TAB. XIV. 


Oo 2 XXXIX. Oljer- 
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$$ 4+ 4 Ob/ſervatio ingreſſus Veneris in 
Solem 3 die Junii, 1769, Habita Gryphiſ- 
waldiz, ab Andr. Mayer, Prof. Reg. 


Communicated by Mr, John Ellicot, 
F..K: 


Read Nov. 16, E R omnem diem cœlum ita nubi- 
To bus tectum erat, ut fere nulla hujus 
rariſſimi phænomeni ſpectandi ſpes ſupereſſet, donec 
circa horam ſeptimam veſpertinam in ea cœli parte, 
quam Sol occupaverat, nubes primum rareſcere cœ— 
perunt; atque poſt breve temporis ſpatium liberum 
Solis conſpectum conceſſerunt. Non tamen ſudum 
omnino aërem, ſed vaporibus adhuc repletum fuiſſe, 
undabundus Solis margo ſatis ſuperque docebat. Uſus 
ſum tubo Dollondiano, egregiæ virtutis, ſeptem pedes 
longo, quem poſtquam in eam marginis Solaris par- 
tem direxeram, a Venere in ingreſſu ſuo juxta cal- 
culum hujus rei gratia inſtitutum contingendam, 
octava hora 4/ 35” temporis veri, eodem fere tem- 
poris momento, quo etiam Prof. et obſervat. Reg. 
clariſſ. Dn. R6þ/ per tub. refr. 164 ped. Solem in- 
tuenti Venus ingredi viſa erat, apparuit mihi unda 
in margine Solis nonnihil major atque nigricantior re- 
liquis, quam diſcum Veneris fuiſſe paulo poſt con- 
victus reddebar. Accuratiorem hujus ingreſſus obſer- 
vationem negabat omnino athmoſphere 2 
tio. 
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ditio. Inter continuas et magnas undarum reciprocationes Venus 
ulterius progreſſa, difformem valde et mutabilem ſemper præhebat 
faciem : ultra dimidium ingreſſæ diameter horizontalis tribus fere 
vicibus ſuperabat verticalem, lumenque Solare intra margines 
Veneris et Solis contentum magis flaveſcens reliquo imo ſubrufi- 
lum mihi videbatur. Ipſa Veneris facies, diſtorta nimium, irre- 
gularis, atque continuo obnoxia flexui, per reliquum obſervationis 
tempus talis erat, qualem figura adjecta exhibet. Paulo ante 
contactum interiorem, faſcia quaſi margini Solis alligata viſa eſt, 
quæ ſubito ſoluta 8 22” 44” temp. ver. docebat ingreſſum fuiſſe 
factum, cujus mora ſecundum hanc obſervationem, erat 187 9“. 
Nulla nec ſatellitis Veneris, nec ejus athmoſphæræ veſtigia, quæ 
1761 nobis tam diſtincte apparuere, niſi huc referre liceat, undæ 
inc itat'orem motum in ingreſſu diſci Veneris, atque luminis intra 
margines Solis et Veneris a reliquo diſcrepantiam. Nullus in tanta 
titubatione phænomeni micrometri uſus erat, aut filorum, hunc in 
finem tubis applicatorum. Obſervatio quidem in ſuburbii tugurio 
habita eſt, ab obſervatorio ad 2000 paſſus remoto. Non ſolum 
ad penduli motum ex obſervationibus alt. Solis correſp. correctum 
tempora notata ſunt, ſed et beneficio ſoni ex ſclopetis emiſſi re- 
ducta ad motum excellentiſſimi penduii Ellicotiani in obſervatorio 
ſuſpenſi. 


Figura 


Veneris 


Puncta deſignant loca, in quibus 
lumen Solis ſubrufilum videbatur, 
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Read November 16, 1769. 


XL. Oger vation of a Solar Eclip/e the 4th 
of June, 1769, at the Obſervatory at 
Auſthorpe, near Leeds, in the County of 
York, By J. Smeaton, F. R. S. 


3 

EGINNING by mean time, A. M. 6 33 1 

Middle FVV 26 38 

End - - - - - - 38 20 16 

Total duration - - - =- - 1 47 15 
Digits eclipled - - - - - - - 6 46 


N. B. The beginning and end of the eclipſe were 
obſerved by an excellent 35 feet treble object-glaſs 
teleſcope, conſtructed by Dollond, with the ſmalleſt 


magnifier, which enlarged the diameter ſomewhat 


above 80 times. As there is no defect in quantity 
of light from the Sun, the object glaſs was contracted 


by an aperture to 27 inches, and the object was per- 
fectly ſharp and diſtinct. 


The quantity was taken by à parallel wire = 
meter, upon an equatoreal apparatus, which rendered 


it very commodious for the purpoſe ; by which the 


part of the Sun's diameter, remaining uneclipſed, 
meaſured at right angles to a line joining the horns, 
was 889 ſuch parts as the Sun's diameter, taken the 


{ſame 
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ſame day at 14 in the afternoon, ' meaſured between 
two parallels of declination, 2041. 

The latitude I have not yet got ſo correctly as I ex- 
pect to do; but I do nat at preſent know, whether it 
exceeds or falls ſhort of 53* 48“. The ſuppoſed lon- 
gitude is 6“ of time welt of Greenwich; this is de- 
duced from its poſition with Wakefield, whoſe lon- 
gitude is ſet down in Maſkelyne's Britiſh Mariner's 
Guide, as determined from an obſervation of the 
tranſit of Venus, 1761. 

The exact knowledge at what point of the Sun's 
circumference to look for the beginning (which was 
communicated to me by Mr. Maſkelyne), I found of 
great uſe; inſomuch that, I believe, I ſaw the firſt 
diſcernible impreſſion; I have, however, allowed 2“ 
for the time elapſed between the firſt perception, and 
the being ſure it was the approach of tne Moon that 
affected that part of the Sun's limb; and which latter 
only could be noted by the clock. The firſt ap- 
proach did not, however, affect the Sun's circum- 
ference by any thing like a penumbra or ſhade; but 
began by ſome aſperities of the Moon's limb, _— 
to thruſt themſelves into that of the Sun; and whic 
appeared before any continued part of the Sun's cir- 
cumference was cut off ; or, perhaps, it might be oc- 
caſioned by the firſt approach of the Moon's limb, 
diſturbing the little protuberances upon the Sun's cir- 
cumference, occaſioned by the undulation of the air, 
and which, when rendered exceedingly diſtinct, ap- 
peared almoſt like the teeth of a fine ſaw, This 
whole appearance, to a teleſcope leſs diſtinct, would 
probably look like a penumbra or ſhadow, 
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Some time before the great ſpot was immerged, 
there appeared two parts of the Moon's circumference 
more protuberant than the reſt, near the right hand 
horn; which ſo remarkably interrupted the regula- 
rity of the curve, that it was taken notice of by all 
about me; and which, doubtleſs, was occaſioned by 
two mountains upon the Moon's ſurface, remarkably 
higher than the reſt ; and I doubt not but the ſame 
thing will have occurred to other obſervers. 


* * Mr. Smeaton was prevented, by clouds, from 
obſerving the entrance of Venus upon the Sun, 
the evening before. 


1 END OF PART I. 
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XLI. Account of the Tranſi: of Venus over 
the Sun's Diſk, as cbſerved at Norriton, in 
the County of Philadelphia, and Province of 
Pennſylvania, June 3, 1769. By William 
Smith, D. D. Prove/t of the College of 
Philadelphia; John Lukens, Z/qurre, 
Surveyor-General of Pennſylvania 3 David 
Rittenhouſe, A. M. of Norritonz and 
John Sellers, E/quire, one of the Repreſen- 
zatives in Aſſembly for Cheiter County; the 
Committee appointed for that Obſervation, 
by the American Philoſophical Society, 
held at Philadelphia, for promoting uſeful 
Knowledge. Communicated to the ſaid 
Society, in Behalf, and by Direction, of the 
Committee, by Doctor Smith; and to the 
Royal Society of London, by Nevil 
Maſkeline, B. D. Aftronomer Royal. 


GENTLEMEN, 


MONG the various public-ſpirited 
deſigns, that have engaged the at- 


1769. 


tention of this Society ſince its firſt inſtitution, none 


does 


Vol. LIX. P p 
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does them more honour than their early reſolution to 
appoint Committees, from their own members, to 
make as many obſervations, in different places, of 

that rare phænomenon, the tranſit of Venus over the 
Sun's diſk, as they had any probability of being able 

to defray the expence of, either from their own 

funds, or the public aſſiſtance they expected. 

As the members of the Committee above men- 
tioned live at ſome diſtance from each other, I am 
therefore now, by their direCtion, and in their behalf, 
to colleR, and lay before you, the whole of the Nor- 
riton obſervations ; diſtinguiſhing however, ſo far as 
may be neceſſary, the part of each obſerver; and 
going back to the firſt preparations. For I am per- 
ſuaded that the dependance which the learned world 
will place on any particular tranſit account, will be 
altogether in proportion to the previous and ſubſe- 
quent care, which they find hath been taken, in a 
ſeries of accurate and well- conducted obſervations, for 
regulating the time-pieces, and aſcertaing the lati- | 
tude and longitude of the place of obſervation, &c. ' 
And I am the more defirous to be particular in theſe 
points, in order to do juſtice to Mr. Rittenhouſe, one 
of our Committee ; to whole extraordinary {kill and 
diligence is owing whatever advantage may be de- 
rived in theſe reſpects to our obſervation of the tranſit 
itſelf, It is further conceived, that the learned and 
curious will be defirous to have not only the work 
relative to each particular tranſit account, but the 
materials alſo, that they may have an opportunity to 
examine and conclude for themſelves. And it isa 
pleaſure to us that we are able to communicate ſo 


complete a ſet of oblervations in every material 
article, 


th. 4 


— — 
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The great diſcouragement which the different 
Committees laboured under, at their firſt appoint- 
ment by this Society, was the want of proper appa- 
ratus, eſpecially good teleſcopes. The generoſity of 
our Provincial Aſſembly ſoon removed a very conſi- 
derable part of this diſcouragement, not only by their 
vote to purchaſe one of the beſt reflecting teleſcopes, 
with Dollond's micrometer, but likewiſe by their 
ſubſequent benefaction of one hundred pounds, for 
erecting obſervatories, and defraying other incidental 
expences. It was foreſeen that, on the arrival of this 
teleſcope ®, added to other private ones that could be 
procured in this city, and the fitting up the inſtru- 
ments belonging to the honourable Proprietaries, 
viz. the large aſtronomical ſector, and the equal alti- 
tude and tranſit inſtrument, nothing would be 
wanting for the city obſervatory, erected in the State- 
houſe Square,' but a good time-piece, which was 
eaſily to be procured. 

We remained, however, ſtill at a loſs how to fur- 
niſh the Norriton obſervatory. But this difficulty 
gradually vaniſhed. Early in September, 1768, 
ſoon after the nomination of the Committees, I re- 
ceived a letter from that worthy and honourable 
gentleman, Thomas Penn, Eſquire, one of the Pro- 
prietors of this province, expreſſing his deſire that we 
would exert ourſelves in obſerving the tranfit, for 
which our ſituation was ſo favourable ; and incloſing 


fome copies of Mr. Maſkelyne's directions for that 
purpoſe. 


* This teleſcope came to hand in April, 1769. It was made 
by Nairne, 44 feet, and its greateſt magnifying power 400 
times; with an excellent micrometer, 
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'This gave an opportunity, which I embraced im- 
mediately, to inform Mr. Penn, that this Society, 
before the receipt of his letter, had appointed 
two * Committees for the buſineſs he propoſed ; 
that the Aſſembly had generouſly ordered one hun- 
dred pounds, ſterling, to purchaſe one teleſcope, as 
above ſet forth; but that we ſhould be at a great lofs 
for a teleſcope and micrometer, of the like con- 
ſtruction, for the Norriton obſervatory ; requeſting 
him to order a reflector of 2. feet, with Dollond's 
micrometer, to be got ready in London; which I 
was in hopes I ſhould prevail on our College to pay 
for, and take for their own uſe, as ſoon as the corpo- 
ration ſhould have an opportunity of meeting. It 
was not long before I had the pleaſure to hear that 
Mr. Penn had ordered ſuch a teleſcope. which came 
to hand in due time, with a moſt obliging letter, 
expreſſing his ſatisfaction in the ſpirit ſhewn at Phi- 
ladelphia for obſerving this curious phenomenon, and 
concluding as follows : | 

« ] have ſent by Captain Sparks a reflecting te- 
“ leſcope, with Dollond's micrometer, exact to your 
& requeſt, which I hope will come ſafe to hand. 
« After making your obſervation with it, I deſire 
« you will preſent it, in my name, to the College. 
« Meſſieurs Maſon and Dixon tell me, they never 
<« uſed a better than that which I formerly ſent to the 
« Library Company of Philadelphia, with which a 
e good obſervation+ may be made, although it has no 
e micrometer.” 


* A third Committee was afterwards appointed, to obſerve at 
or near Cape Henlopen, | | 

+ Mr. Owen Biddle, who was appointed by the Society to 
conduct the obſervation near Cape Henlopen, had this teleſcope ; 


We 
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We were now enabled to furniſh the Norriton , 
obſervatory, as follows : 


1. A 2. feet Gregorian reflector, with a Dollond's 
micrometer, made by Nairne, its magnifying 
powers 55,95, 135, and 200 times. The gift of 
the honourable Thomas Penn, Eſquire, to the 
College of Philadelphia. Uſed by Doctor Smith. 

2. A refractor of 42 feet, its magnifying power 
about 140. The glafles ſent to the Aſſembly, 
with the large reflector, from England. Uſed 
by Mr. Lukens. 

3. Mr. Rittenhouſe's refractor, with an object 
glaſs of 36 feet focus, and a convex eye glaſs of 
3 inches, magnifying about 144 times. Uſed 
by himſelf. 

4. An excellent clock; a tranſit teleſcope, nicely 
moving in the plane of the meridian; and a 
very accurate equal altitude inſtrument, ſup- 
ported, in the obſervatory, on a ſtone pedeſtal. 
Theſe three articles were alſo Mr. Rittenhouſe's 
private property, and made by himſelf, whereof 


ſome mention 1s made below. 

5. An aſtronomical quadrant, 2. feet radius, made 
by Siſſon; the property of the proprietors of 
Eaſt New Jerſey ; under the care of the right 
honourable William Earl of Stirling, ſurveyor- 


general of that province, who kindly permitted 
us the uſe of it. | 


nothing being deſired here but the contacts, and their exact 
time, which he obtained to great ſatisfaction, as by his report 
may appear. 

As 
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As Mr. Rittenhouſe's dwelling at Norriton is 20 
miles N. W. of Philadelphia, our other engage- 
ments did not permit Mr. Lukens, or myſelf, to pay 
much attention to the neceſſary preparations ; but 
we knew that we had entruſted them to a gentleman 
on the ſpot, who had, joined to a complete ſkill in 
mechanics, ſo extenſive an aſtronomical and mathe- 
matical knowledge, that the conſtruction, uſe, and 
management of all the neceſſary apparatus are per- 
fectly familiar to him. The dull and rainy weather 
prevented our ſetting out for his houſe till "Thurſday, 
June 1; and we found, on our arrival there, every 
preparation ſo forward, that we had little to do but 
to examine and adjuſt our reſpective teleſcopes to di- 
ſtin& viſion. Mr. Rittenhouſe had compleated his 
obſervatory, fitted up the different inſtruments, and 
made a great number of obſervations, for fixing the 
latitude and longitude of the obſervatory, and aſcer- 
taining the going of his time-piece. The laudable 
pains he has taken in theſe material articles will beſt 
appear from the work itſelf, which I received from 
him a few days ago, with the following very obliging 
letter ; giving me a liberty which his own accuracy, 
care, and abilities leave me no room to exerciſe; and 
therefore what follows is entirely as he drew it up, viz. 


cc To the Reverend Doctor SMITH. 


« Dear Sir, 


« The encloſed is the beſt account I can give of 
« the contacts, as I obſerved them, and of what I 
« ſaw during the interval between them. I ſhould 
ebe glad you would contract them (and the other 


c« papers) 
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papers) into a ſmaller compaſs, as I would have 
done myſelf, if I had known how. I beg you 


would not copy any thing merely becauſe I have 


written it, but leave out what you think ſuper- 
e fluous. 


. 


ev 


cc 


ce I am, with great eſteem and affection, Yours, 


Norriton, July 18, 1769. « David RITTENHOUSE,” 


Mr. Rittenhouſe's account of the obſervations made 
by him, at Norriton, before and after the tranſit of 
Venus, June 3, 1769 ; for determining the lon- 


gitude and latitude of his obſervatory, regulating 


his clock, &c. 


«© Early in November, 1768, I began to erect an 
* obſervatory, agreeable to the reſolutions of the 
« American Philofophical Society ; but, through 
«* various diſappointments from workmen and wea- 
« ther, could not complete it till the middle of 
« April, 1769. I had for ſome time expected the 
* uſe of an equal altitude inſtrument from Philadel- 
phia ; but finding I could not depend on having 
it, I fell to work and made one, of as ſimple a 
© conſtruction as I could contrive. It has a good 

teleſcope of 3+ feet focal length, with two hori- 
zontal and one vertical wire, in the focus, and is 
very eaſily adjuſted to a plummet wire, 4 feet in 
length, by two ſcrews ; one of which moves it in 
& anorth and ſouth, the other in an eaſt and weſt 
direction. The 2oth of March this inſtrument 


© Was 


cc 
cc 


16 


"I: 
cc 
ce 
ce 
cc 
Cc 
cc 
cc 
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was finiſhed, and put up out of doors, the obſer- 
ſervatory being not yet ready. | 
« |] had, however, for ſome weeks before this, 


with my 36 feet refractor, obſerved eclipſes of 
Jupiter's firſt ſatellite, in ſuch a manner, that 
though my equal altitude inſtrument was not fi- 
niſhed, and conſequently I could not ſet my time- 
piece to apparent noon, I ſhould, notwithſtand— 
ing, be able to tell the true time of thoſe eclipſes 
afterwards, when the inſtrument ſhould be fi- 
niſhed. For this purpoſe, I obſerved, almoſt every 
fair evening, the time by the clock, when the 
bright ſtar in Orion diſappeared behind a fixed 
obſtacle, by applying my eye to a ſmall fight- 
hole, made through a piece of braſs, faſtened to a 
ſtrong poſt. The obſervations were as follows : — 


1769. Star diſap- | Immerſions of xt Equal altitudes obſerved. | Hence the 
peared per ſatellite, per clock. | | Sun on me- 
clock, ridian per 

February, March. clock, 
Day. «+68 Day. OT Day. 3 0 1 
Febr. 15 9 26 39 | 16 14 24 58 8 58 52 2 56 52| 
22 3 58 52 | 23 16 17 41 | f9 9 3-23 2 53 32 57 37 
March 1 : * 8 * from the equa] * 56 40 2 58 261 __ 18 
altitudes in column 3; | 20 11 I 
1 7 48 26 the apparent — 8 59 59 8 7 57 
14 7 40 41 | the two above immer- me 
17 7 29 4 ions are : 
r 
21 7 13 21 | 16 14 21 10 
4 28 © 45 48 [23 enn v1] 


—_ 


e From March 20 to May 20, the clock was al- 
ct tered ſeveral times, once taken down to be cleaned, 
* removed back to the obſervatory, and regulated 
„ anew, Care, however, was taken to obſerve equal 


« altitudes 
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altitudes of the Sun on the day preceding and fol- 
& lowing any viſible eclipſe of the iſt fatellite. 


«© The eclipſes and other obſervations, during this 
e period, were the following: 


c 


La) 


or ET sou on me- erw di- 1 se on me- | Obſerved | 
Equal altitudes of the Sun. |ridian per merſions of || Equal altitudes of the Sun, |ridian per | eclipſes of 
clock, 1 ſatellite, || clock, iſt ſatellite. 
April 3, 1769. April 3. May 4th. | 
A.M, P M. Immerſion ]] A. M. P. M. | 
„ JJV. LY 3 0 1 ** 5. - Wk 2-20 | 
8 522 4 1 56 8 51 3 44 6| | | 8 
c ( 7 5 : 3 41 18011 54 32 1H 
My er s 923 3 39 45| 
4th. - — — 
348 43 Siam 7: 5th, | Maygth. | 
8 6 38 4 © 10 9 8 4 11 3 44 51 Immerſion | 
| _ 8 659 342 4|11 54 22|11 23 45 | 
10th. roth. 8 8 19 3 40 42 
8 32 8 Day-light || — - — — 
8 35 6 aer. 16 46 20 6th. | 
8 30 31 1 3 0 34537 | | 
- — 8 5 54 3 42 51 ins 54 14 | 
11th, 8 7.56 | | 
8 30 22 3 30 +3 — — — — 
8 35 3 27 47112 © 20 | lith. | 
8 36 31 3 26 22 | 113 34 51 3 17 12 | | 
— 8 8 3613 3 15 49 fr 
12th | 12th. 8 37 40 3 14 22 35 54] | 
8 28 55 8 39 3 3 12 59 | 
8 31 51 cloudy. 11 14 381 — — 
8 33 16 | 15th, May 14th. 
14th. SEP 'Þ a 
8 25 42 3 33 56 9 I5 $3 2 36 320136 7 ICEM 
Cloud 3 3: 111 59 38 2 35 7 
r -- RS " 


« May 20, in the morning, the clock was ſet up 
« for the laſt time, pretty near the mean time. It 
e had no proviſion for preventing the irregularities 
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ariſing from heat and cold; nor could I find lei- 


« ſure to apply any contrivance of this ſort. It had 


cc 


cc 


been made ſome time before, to determine the va- 
riations ariſing from thoſe cauſes. The pendulum- 
rod is a flat ſteel bar, with a bob weighing about 
twelve pounds, and vibrates in a ſmall arch, It 
goes eight days, beats dead ſeconds, does not 


ſtop when wound up, and is kept in motion by a 
weight of five pounds. 


« The ill ſtate of my health would not permit 
me to ſit up at nights, to take equal altitudes 


of the ſtars. I was therefore obliged to content 


myſelf with thoſe of the Sun only. I had, 
ſome time before this, viz. May 12, got a te- 


leſcope fixed in the meridian, on an axis with 


fine ſteel points; ſo that the hair in its focus 
could move in no other direction than along 
the meridian. I ſet up two marks, north and 
ſouth, about 60 rods diſtant each, to which it 
can readily be adjuſted, in a horizontal poſition, 
by a ſcrew ; as it can likewiſe by another ſcrew in 
a vertical poſition. The two marks were ſhifted 
from day to day, until they were found within leſs 
than one ſecond of time of the true meridian. 


May 20, I likewiſe put wires, inſtead of hairs, 


in the teleſcope of the equal altitude inſtrument ;. 
and the following are the obſervations taken both. 
with it, and with the meridian or tranſit teleſcope, 
in the order wherein they were made: 


Equal 


25 


26 
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| [Hence the Sur [Obſerved eclipſcs | Obſervations with the 'meridian Hen e the 
| | Equal altitudes of tle Sun, bon meridian, of Jupiter's ſatel- tele ſcope. zun's center 
Utes, n merician, 
A. NM. P.M | 
a df. wh 3. #.: OC > . 1 
May O's up. limb | | 
| 1 hair F®: 3.90; 2 $328 Emerſions. |O's weſtern limb at PI _ | 
De at 2d hair 8 2 52 3 50 811 56 233 meridian _ 55 1 5f 
2010's 1. limb 3 a 3 ©'; eaſtern limb at 15 | $50 232 
it 1ſt hair . ditto 7 5739 
Do at 2d hair 8 5 36 3 47 24 = 
N. B. As the =P : | 
Sun ſeems to | | 
S223 4-03 v4 : 
_— 1 Satellite. O's weſtern limb 11 55 4 
21 2 * 1 1 30 500 56 30 Em. 11 51 460, eaſtern ditto. 11 57 3701 56 30 
: L 5 center on merid. 1 18 39 
(cope, his up.] Clouds 4 3 49 27 
imb is ſet 3 48 7 | 
down as com- — 
ing to the up- 5 
per hair firſt- | | 
chough they 04-383 36 1 | 
might as pro- 3 234 3-42 1. -- O's weſtern lim 11 55. 39} 
23|2erly be call-| 8 2 47 3 50 53/˙ 56 45 Eaſtern ditto 11 57 53 1 56 46 
ed 1ſt and ar 34 8 
jas upper an | 
[lower hairs |} | 
- . : O's eaſtern limb 11 58 © : 
—Paſlage of O's 
| | 2's center on me- 1} 
| ridian hair — 
N 59 15 3.54 2. | G 1 
9 8 ; 
K 3 1 142 T; oh 3 | | Eaſtern ditto 11 58 gf. WP; 
8 318 3 50 84 a 
| 7 58 54 3 55 38 1 , 
7 3 54 18 | S weltern lum 0 3 | 
26 3 137 3 582 50 | F dern ditto 11 58 18/11 57 103 | 
| 8 2 57 351 35 | | 
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Ditto at 2d hair 8 


1 3t 3544 


—— 


| Hence the Sun|Obſerved eclipſes off Obſervations with the meridian [Hence the Sun's 
Equal altitudes of the Sun. on meridian. [Jupiter's fatellites. telefcope. a _ on me- 
| an, 
A. M. P. M. | Emerſions. 
. S #-\.8 1 
. O's weſtern limb 11 56 12 
| Eaftern ditto 11 58 27| | 57 192 
ny "IO TY D 's eaft limb on = f 
| meridian. 20 20 31 
n . = TEE On 
34 7 57 29 358 4 O's wa Pens on | 11 56 58 
A 7 58 49 357 3977 58 54 ee. x. git $86 
* 8 O 11 3 56 diameter 
at Iſt hair 


Put ſmaller wires in the teleſcope. 
Hence the difference in the intervals 


7-47-94 & 8 


O's weſtern limb 1157 
7 58 29 358 4711 58 34 | Eaſtern ditto 11 59 
7 59 53 357 22 
r 


Tranſit Day. 
Equal altitudes were not taken this 


4 
. 5 331 


| 


©'s weſtern limb 11 57 


410 
5 day, as the inftrument was to beother- Eaſtern Citto 11 59 7) * 58 49 
wiſe employed in the afternoon. 
| = "Is | s 3 
7 58 10 3 59 59 ©'s weſtern limb 11 57 54 
| ; 59 34 3 58 35] 9 12 Eaſtern ditto 12 0 38 $9 -.3 
oO 54 3 57 15 
„ 9 * — — = — — 
7 50 43 4 1 50 
7 $8 3 4 - © 30 I | 
5 11 59 132 
| 4 #8 ® & | 
| © 47 3 57 47 Fl 3 3 5 
2 50 12 iſt Satellite. _, WE 8 
6 2 48 51/11 59 26 |Em. 10 1 2 © » weſtern limb 1 $8 wilt 59 253 
9 11 30 2 47 26 | Eaſtern ditto 12 O 33 | 52 
5 7 C7 62 &4-.3--36 Ws 2d Satellite. 'O's weſtern limb 1158 6 755 
2 7 59 16 4 © 1/11 59 35 Em. 8 23 42 Eaſtern ditto 12 © 44/1! 59 352 
A 8 o 35 I | | D's w. I. on merid. 3 21 53l 


Obſerved 


Jare 


A. M. P. M. 
C 
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Hence the dun 
on meridian. 


Obſerved eelipſes off Obſervations with the meridian 
Jupiter's ſatellites. teleſ 


O's weſt limb 
E.limbditto 12 


on merid. 11 58 40 


Hence the Sun's 
center on me- 
ridian. 


h 


O's weſt limb « 11 
Eaft ditto 12 


12 


iſt ſatellite. 
I2 © 50 


+ Þ> 


O's weſt limb 11 


Eaft ditto 12 


I'2 


O's weſt liwb 11 
Faſt ditto 12 


+ + +> > 


©'s weſt limb 12 
Eaſt ditto 12 


7 ter o 
U's center J I 


| _ merid, 


12 


112 


——— 


Q's welt limb T 12 
+ Paſſage of fe- | 
midiameter 


„ — 


U's center "7 g 


meridian 


— 


O's weſt limd 12 
＋Paſſage of ſe- 

mi- diameter 
| 


| meridian 


£ 


'U's center on] « 
J 


Obſerved equal Altitudes of the Sun. 
80's up. limb! 
at 1ſt hair IT $0. 27 
Ditto at 2d hair 7 57 48 
O's I. limb 
at 1ſt hair 7 59 12 
Ditto at 2d hair 8 © 32 
7 56 22 
* 7 57 48 
239 12 
8 o 32 
12 
1 2913 
5 8 8 33 
14 
7 50 52 
| 7 58 12 
8: © 5 
17 
N 
| 
19 
3 
21 


— 


O's weſt limb 12 


| Eaſt ditto 12 


12 2 252 
Therm. 83? 


Obſerved. 


L 302 } 


I 
Eaſt ditto FRE 


Hence the Sun Obſerved eclipſes off Obſervations with the merid'an | Tencethe Sun's 
Obſerved equal altitudes of the Sun, ſon merid.:an. ſupiter's ſatellites. teleſcope, enter on me- 
idian. 
| „ 1 
O's weſt limb 12 1 28 2 2 365 
Eaſt ditto 12 3 45 [herm. 94% 
O's welt limb 12 0 tz 24 | 


{ herm. 73% 


24 


— 


© 's weſt imb 12 1 49 
Eaſt ditto 12 4 5 


12 2 657 


25 


3d ſatellite out 
»f the ſhadow, 


on applying the 


eye at 8b 54 
39”. 


O's weſt limb 12 1 57 


Eaſt ditto 12 4 14 


9's welt Rab e 
Eaſt ditto 12 4 23 


) 's eaſt limb on | 18 


merid. 33 


20 


O's weſt limb 12 2 14 
Eaſt ditto 12 4 31 


ps eaſt limb 
on merid. 1 
. 1 19 58 


O's up. limb | 
t Iſt hair 


O's |. limb 
at 1ſt hair ; 


28 Dittoat 2d hair 8 O 31 


Ditto at 2d hair 8 3 15 


©'s weſt limd 12 2 21 
Eaſt ditto 12 4 38 


Therm. 84 
1 51 
Therm. 809 
12 3 142 
Therm. 85% 
2 3 221 
Therm. $82 
3 

12 3 292 


29 


2 
ws Þ ON | 
Wow bd + 
GOD » ww 


rſt ſatellite ap- 
peared from be- 
hind a cloud, at 


10 25/ 1, 


O's weſt limb 
Eaſt ditto 


Obſerved equal ahtitudes of the Sun, 


on meridian, 


” O's up. limb | 
at 1ſt hair 

Ditto at 2d hair 
'O's l. limb at 


8 0 24 4 7 28 
BY OY W ot 
| 83 8 4443 
Ditto at 2d hair 
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Hence the Sun Obſerved eclipſes of' 
Jupiter's ſatellites. | 


h / 


3d ſatellite. 


Im. 11 19 36 


Obſervations with the meridian 
teleſcope, 


O's weft limb 


Eaft ditto 


Hence the Sun's 
center en m.c- 
ridian, 


O's weſt limb 


Eaſt ditto 


12 4 63 
Therm. 83? 


O's weſt limb 


Eaft ditto 


12 4,145 
Therm. 87? 


©s weit limb 
+ Paſlage of ſe- 
mi- diameter x 


— UW 


2 4 19] 


Therm. at 3 


5 . oT 
2 jo'clock 94% 


8 0 CS 


9 


| 
| 
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O's wefterahmb 12 
Eaitern dio 12 
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Table 


vatory. 
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Table of Eclipſes of Jupiter's Satellites, obſerved at Norriton ; 
compared with the calculated times of the ſame Eclipſes for 
Greenwich, in order to fix the longitude of the Norriton obſer- 

N. B. If the obſerved times of ſuch of thoſe Ecliples 

as have been ſeen at Greenwich ſhould differ from the calcu- 

lated times, the following difference of longitude, thence de- 
duced, mult be corrected accordingly. 


| | | | | | > 
1 ſatellite. Immerſions at Nomhen. Calculated apparent time of the 1 | 
apparent time. ſame for Greenwich. ene * 8 5 
2269. . Kay, > 7 h  -! 
Feb. 16 14 21 10 =- = [Feb. 16 19 22 29 = = = =-|- = = 5 I 19 
—- 16 15 122 _ 21 16 35 —— 2 —— 5 1 34 
April 3 14 49 25 - = - -[Apnl 3 19 51 '24———==|-—=-5$ 150 
10 1646 0 ——— 10 2147 14 = = - == 5 1 14 
12 +2 7 neon 12 e eee e 
Ma 11 29 27 = = = - [May 5 16 31 20 = = = =|-==—=5 1 63 
EF Emerſions. Emerſions. | . 
21 1155 13 = = = = 21 16 56 49 = == =|-—=—-5 136 
June 6 10 11 32 = - June 6 15 12 59 = = = =ſ=-—== 5 1 27 
13 125 12——— 13 17 631 ——— - [( 5 1 30 
Difference of longitude from a mean of the above ꝙ eclipfes = = = — 5 1 FRY 
34 ſatellite, at Norriton ; apparent Calculated time| Hence dif. 
time. for Greenwich. ] of long. 
Day. 3 8 hk 57 Þ 
June 25 8 51 33 Emerſion 13 58 34 4: 9 
July 2 11 15 36 Immerſion 10.12 29 | 4 56 53 
| 


Mean diff. of longitude 5 1 57 


N. B. As the emerſion happened ſo much ſooner, and the im- 
merſion later, than the time given by the Tables, it is concluded, 
that the ſatellite did not dip ſo deep in the ſhadow as the Tables 
would have it ; but the mean of both gives nearly the fame differ- 
ence of longitude as the firſt ſatellite. | 


% May 
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« May 20, Mr. Lukens ſent up the aſtronomical 
* quadrant, belonging to the Eaſt- Jerſey proprietors, 
« of 24 feet radius; which I placed in the meridian, 
“and obſerved the following zenith diſtances of ſtars, 
eto diſcover the error of the inſtrument, if any it had. 


Obſervations with the face weſtwards. | Ditto with the face eaſtwards, 

„ | =: 
oe" A May 31 20 36 6 June 6 20 35 55 
—— 4 20 36 0 Same ſtar. 0 7 20 35 54 
5 20 36 © | „ 
| May 31 19 46 18 | LR June -6 19 46 s 
June 1 19 46 14 7 19 40 8 
Arcturus. 3 19 46 20 Arcturus. | 8 19 46 13 
| JO 19 46 22 | 3 WG 19 46 11 

Tenith diſt. with face of quadrant weltwards. Zen. diſt. face of quad. ealt. 

0 7 HT 0 1 1 


; . une 1 12 39 36 Jane 6 12 39 34 
The bright ſtar in the Crown, | ) 5 12 39 27 | 10 12 39 18 


6 From a mean of the above 18 obſervations, the 
c error of the quadrant is 3” to be ſubtracted from 
ce the zenith diſtance, when the face is weſtwards, and 
c added when it is eaſtward. | 


Zenith dances of the Sun's limbs obſerved, and the latitude of the 
obſervatory deduced ſeparately from each. 


Sun's up. limb; diſt, a zenith, Lat, hence deduced, Sun's |, limb; diſt. à zenith. Lat. hencededuced, 

5 8 00 | 6: 5 # S-7 8 

May 25 18 48 45 40 19 17 Jane 8 27 29 33 40 9 48 

26 13 38 18 40 10 10 9 17 24 35 49 9 47 

27 18 28 21 40 10 10 10 17 20 5 40 9 49 

June i 17 43 47 cloudy and doubtful 11 17 15 $9 49 9 52 

2 17 36 16 40 10 3 | 14 17 6.9 40 9 58 

4 17 21 5 49 9 $2 ES 
Doubtful 6 17 $63 49 9 34 | 
7 12 3 33 * YI RF. | 
12 16 41 10 40 10 14 
l 13 16 37 45 40.10 $- | 

- SS | 
Mean of the above obſervations Mean of the above 5 obſer- 

of ©'s upper limb Ls 1 | vations of Q's lower limb . 

Mean of the 5 obſer. of Q's]. limb 40 9 51 


The mean of both, viz. 40 9 56 is taken for the latitude of the obſervatory. 
Vor. LIX. R r « The 
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« The difference of the above obſervations is 
« greater than inight be wiſhed, All that I can of- 
« fer to excuſe them is the' want of better inſtru- 
« ments; although I think the differences were 
« much owing to the action of the Sun on the 
« wooden frame, which ſupported the quadrant. 
« For I always found, that when the ſhutter in the 
«© roof was opened, the plummet-wire would, in a 
minute or two, leave the point, although it had 
ftood quietly over it all the forenoon. Never- 
« theleſs, a mean from ſo many obſervations may be 
« ſuppoſed very near the truth; ſince, if we leave 
e out that of June 6, which differs moſt from the 
« others, the mean of them will be but 2” greater 
« than the latitude ſet down above.” 

So far 1 have given Mr. Rittenhouſe's account of 
his obſervations, previous and ſubſequent to the tran- 
fit ; for regulating his time- piece, and fixing the lati- 
tude and longitude; containing many months work, 
viz. from February 15 to July 8. More obſerva- 
tions have been taken fince, but the above are thought 
ſufficient. 

It hath been already mentioned, that it was not till 
Thurſday afternoon, June 1, that Mr. Lukens and 
myſelf arrived at Norriton, with a deſign to continue 
with Mr. Rittenhouſe till the tranfit ſhould be over. 
When we et out, the proſpect before us was very 
diſcouraging. That day, and ſeveral preceding, had 
been conſtantly overcaſt with clouds, and frequent 
heavy rains, a thing not common for fo long a pe- 
riod at that ſeaſon of the year, in this part of America. 
But, on Thurſday evening, by one of thoſe ſudden 
tranfitions which we often experience here, the 

weather 
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weather became perfectly clear in leſs than the ſpace 
of one hour, and continued the day following, as 
well as the day of the tranſit, in ſuch a ftate of ſe- 
renity, ſplendor of ſunſhine, and purity of atmo- 
ſphere, that not the leaſt appearance of cloud was to 
be ſeen in the whole heavens. | * 
June 2, and the forenoon of June 3, were ſpent 
in making the neceſſary preparations; ſuch as, exa-- 
mining and marking the focz of the teleſcopes, parti- 
cularly the reffector with and without the micrometer, 
and in its different powers. The reflector was alſo placed 
on a polar axis; and ſuch ſupports were contrived 
for reſting the ends of the refractors, as might give 
them a motion as nearly parallel to the plane of the 
equator as ſuch haſty preparations would permit. 
Several diameters of the Sun were taken during this 
time, and the micrometer examined by ſuch other 

methods as the time would allow. | 
The Sun was fo intenſely bright on the day of 
the tranſit, that it was found beſt, early in the fore- 
noon, to lay aſide the coloured glaſſes, brought with 
the refleCting teleſcope from England; and to put on 
deeply-ſmoaked glaſſes, which Mr. Lukens prepared, 
in their room ; and which gave a much more beau- 
tiful and well-defined appearance of the Sun. 4 
Mr. Rittenhouſe, on a ſuppoſition of the Sun's 
horizontal parallax being but 8“, had, in one of his 
calculations of the time of the tranſit, made in Sep- 
tember, 1768, brought out the firſt external contact, 
at Philadelphia, to be June 3, 2 117, mean time. 
It happened, that he was not many ſeconds wrong in 


this, although moſt other calculations made it from 
60 to 87 later for Philadelphia. 


Rr 2 We 


— —ũ— — —ꝛ—¾— — — 
. ——— — 


[ 308 ] 


We thought it prudent therefore, at one o'clock, to 
take off the micrometer from the reflector, which had 
been uſed with a magnifying power of gg times; 
and, after adjuſting the focus, continued the ſame 
wer for the reaſons mentioned * below, in order to 
obſerve the tranſit ; and leſt the external contact might 
happen ſtill ſooner than the earlieſt predicted time, it 
was reſolved, during the hour from one till two, to 
keep an alternate watch, through the reflector, on that 
half of the Sun's limb where the contact mult happen; 
while thoſe not thus employed were making all other 
preparations as follows, viz. 
1. That each of us might the better exerciſe our 
own judgment, without being influenced, or thrown 
into any agitation or ſurprize by the others ; it was 
agreed to tranſact every thing by fignals, and that one 
obſerver ſhould not know what the others were do- 
ing. The ſituation of the teleſcopes, the reflector be- 
ing within the obſervatory, and the two refractors, 
mounted at ſome diſtance from each other without 
it, favoured this purpoſe. Wherefore, 

2. Two perſons, viz. Mr. Sellers, one of our- 
committee, for whom no teleſcope could be pro- 


* As the refracting teleſcopes gave but a ſmall field, and were 
very unmanageable, on account of their length, and the Sun's 
great altitude, it was thought beſt to ufe a ſmaller power and 
larger field with the reflector, that if the contact ſhould happen 
at a different part of limb than where it was expected, one of us, 
at leaſt, might be ſure not to mils it, but give notice to the 
others. It was agreed, however, that if the contact happened at 
or very near the part of the limb where we did expect it, no ſuch. 
notice was to be given. It was, although, thought beſt to have 
ſome difference in the magnifying powers; and the viſion with 
the reflector was fo diſtinct and well defined, that I am well 
pleaſed I uſed no higher power. 

vided, 
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vided, and Mr. Archibald M Clean, both men of 


abilities, and accuſtomed to aſtronomical obſervations, 


were placed in one window of the obſervatory, to 
count the clock, and take the fignals from Mr. 
Lukens. Two others, who live in Mr. Rittenhouſe's 


family, and have been trained by him to ſervices of 


this kind, ſtood in another window, within the ob- 
ſervatory, to count the time, and take his ſignals. 


was within hearing of the beats of the clock, and 


was to count and ſet down my own time. 
Theſe preliminaries thus ſettled, at two O clock, 


each of us applied to our reſpective teleſcopes; but 


as there was a great concourſe of many of the prin- 
cipal inhabitants of the county, we were apprehenſive, 
that our ſcheme for filence and order might be in- 
terrupted by the impatience and curioſity natural on 
ſuch occaſions. We therefore informed the gentle- 
men, who had honoured us with their company, that 
the accuracy and ſucceſs of our obſervations would 
depend on our not being diſturbed with the leaſt 


noiſe, till the contacts were over. And to do the 


company juſtice, during the 12 minutes that enſued 
before the firſt contact, there could not have been a 
more ſolemn pauſe of expectation and ſilence, if each 

individual had ſtood ready to receive the ſentence that 
was to gwe him life or death. So regular and quiet 
was the whole, that, far from hearing a word ſpoken, 
I did not even. hear the feet of the four counters, who 
had paſſed behind me from the windows to the clock; 


and I was ſurprized, when I roſe up and turned to 


the clock, to find them all there before me, counting 
up their end to an even number; as I imagined, 
from: 


Gu — —— — 
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from the deep ſilence, that my aſſociates had yet ſeen. 


nothing of Venus. 


As che contacts are reckoned. to be one of the mad 
eſſential. articles relative to this phznomenon, it is 
material, before we ſet down their times, to give a 
particular account of the manner in which each ob- 


ſerver judged of them, and the other circumſtances 
attending them. 


s B — ————— ——_— 


1 


08 
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Mr. RrTTENHOUsE's Account of the Cox rAc Ts. 


„ At 2b 117 39“ per clock, the Reverend Mr. 


cc 


© Barton, of Lancaſter, who aſliſted me at the te- 
t leſcope, on receiving my fignal, as had been 
agreed, inſtantaneouſly — it, by wav- 
ing a handkerchief, to the counters at the window, 
who, walking ſoftly to the clock, counting as they 
went along, noted down their times ſeparately, 
« agreeing to the ſame ſecond. And three ſeconds 
* ſooner than this, to the beſt of my judgment, was 
« the time when the leaſt impreſſion made by Venus 
on the Sun's limb could be ſeen through my te- 
“ leſcope. 
« When the Planet had advanced about one third 
of her diameter on the Sun, as I was ſteadil 
viewing its progreſs, my ſight was ſuddenly at- 
tracted by a beam of light, which broke through 
on that ſide of Venus yet off the Sun. Its figure 
was that of a broad-baſed pyramid; ſituated at 
about 40 or 45 degrees on the limb of Venus, 
from a line paſſing through her center and the 


« Sun's 
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ec Sun's, and to the left hand of that line, as ſeen 
te through my teleſcope, which inverted. See Tas. 
c XV. fig. 1.—About the ſame time, the Sun's light 
ce began to ſpread round Venus on each fide, from the 
te points where their limbs interſected each other, as is 
« likewiſe repreſented in fig. 1. 

As Venus advanced, the point of the pyramid 
« ſtill grew lower, and its circular baſe wider, until 
« it met the light which crept round from the points 
&« of interſection of the two limbs: fo that when 
„ half the Planet appeared on the Sun, the other 
« half was entirely ſurrounded by a ſemicircular 
« light, beſt defined on the fide next to the body of 
% Venus, which continually grew brighter, till the 
time of the internal contact. See fig. 2. 

Imagination cannot form any thing more beau- 
e tifully ſerene and quiet than was the air during the 
© whole time; nor did I ever ſee the Sun's limb 
« more perfectly defined, or more free from any 
« tremulous motion; to which his great altitude 
e undoubtedly contributed much. When the in- 
<« ternal contact (as it is called) drew nigh, I fore- 
<« faw that it would be very difficult to fix the time 
« with any certainty, on account of the great breadth 
and brightneſs of the light which ſurrounded that 
part of Venus yet off the Sun. After ſome con- 
« ſideration, I reſolved to judge as well as I could of 
« the co-incidence of the limbs; and accordingly 
«« gave the ſignal for the internal contact at 2 28” 4 5” 
« by the clock, and immediately began to. count 
« ſeconds, which any one, accuſtomed to it, may 
% do, for a minute or two, very near the truth. In 
« this manner, I counted no leis than 17 327“ before 
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the effects of the atmoſphere of Venus on the 
Sun's limb wholly diſappeared, leaving that part 
of the limb as well defined as the reſt. From 
this I concluded, that I had given the ſignal too 
ſoon ; and the times given by the other obſervers 
confirm me in this opinion.” 
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Mr. Luk EN s's Account of the Cod rAcTS. 


% The teleſcope I uſed, being a refracting one of 
42 feet, giving but a ſmall field, and ſomething 
difficult to manage; I was obliged to move often, 
and apprehend that I did not diſcover the firſt 
external contact exactly. For, after one of tho 
movements, on bringing the glaſs to bear again on 
that part of the Sun's limb where Venus was ex- 
pected, I faw a large tremulous ſhadow, already 
ſomewhat advanced, and ſeeming to preſs ſtill in- 
wards on the Sun's limb. Having contemplated 
this for a few ſeconds, and perceiving the appear- 
ance grow more dark, and make a better-detined 
impreſſion on the limb, I gave the fignal to the 
perſons who counted time for me, which they 
noted down ſeparately at 2 12” 3“ by the clock. 
«© When Venus was near one half her diameter 
advanced on the Sun, I faw a border of light en- 
compaſſing that part of her which was yet off the 
Sun. This was fo bright, that it rendered that 
part of Venus viſible, and pretty well defined, al- 
though off the Sun. But, towards the internal 
*« contact, 
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contact, the circular border of light became of a 


more dutky colour, eſpecially at the two points 
where the luminous ſegments of the Sun's limb 
were ready to cloſe round the Planet. This 
duſkineſs did not feem to part wholly from the 
Sun's limb, at the time I apprehended the body of 
Venus to be wholly entered on the Sun, and when 
I gave the ſignal for the internal contact; which 
was noted at 2b 28” 53” by the clock. And I 
judge from 6“ to 8“ more, before I ſaw the Sun's 
limb clear of this duſky ſurrounding ſhadow, and 
as well defined as before the firſt contact.“ 
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Dr. SMiTH's Account of the ConTACTS. 


« Having, for reaſons already aſſigned, determined 
to continue one of the ſmaller powers of the Grego- 
rian reflector, for obſerving the contacts (viz. that 
which we had been uſing, and wereagain touſe, with 
the micrometer, e e 95 times), I had a large 
field, taking in, atleaſt, one half of the Sun's diſk; and 
the teleſcope was fo firmly ſupported (with its axis 
in a polar direction), that it could not be ſhaken 
by any motion on the earthen floor of the obſerva- 
tory, and required only a ſmall movement of one 
of the handles of the rack-work to manage it. 
With theſe advantages, it was eaſy to keep any 
part of the Sun's limb in the middle of the field, 
without neglecting to caſt my eye, every three or 


four ſeconds, on every other part of the limb 
Vor. LIX. Ss © on 
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te on both ſides, where there was any poſſibility of 
« the contact to happen, 

<« Tt being now within about half a minute of the time 
« which Mr. Rittenhouſe had calculated for the firſt 
«© contact, I called to the four counters at the win- 
« dos, to be very attentive to thoſe who were to give 

the ſignals from the teleſcopes without doors ; and 
« turning my eye to that part of the limb where the 
contact was expected, I had been, for ſeveral ſe- 
conds, viewing it ſtedfaſtly, when, all at once, I ſaw 
ſomething ſtrike into it like a watry pointed ſha- 
dow, appearing to give a tremulous motion to that 
« part of the Sun's limb, although the teleſcope 
« ſtood quite firm, and not the leaſt diſturbance or 


undulation was perceptible in any other part of 
« the limb. 
The idea I had formed of the contact was— 
« that Venus would inſtantaneouſly make a well- 
« defined black and ſmall dent or impreſſion on the 
Sun. But this appearance was ſo different, the 
« diſturbance on the Sun's limb fo undulatory, 
pointed, ill-defined, wateriſh, and occupying a 
larger portion of the limb than I expected, that I 
was held in a ſuſpence of five or fix ſeconds, to 
« examine whether it might not be ſome ſmall ſkirt 
« of a watery flying cloud. But perceiving this 
ſhadow, or whatever elſe it was, to preſs {till for- 
« ward on the limb, with the ſame tremulous, 
pointed appearance (the longeſt points towards its 
middle), I began to count the clock for either 
& fifteen or ſixteen ſeconds, when a well defined 
te black dent, occupying a leſs ſpace on the Sun's 
limb, became plainly viſible. I then quitted the 


4e teleſcope, 
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« ſecond, had I expected it in that way. 


„ judging. 
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teleſcope, and turned to the clock, to note this 
time for the contact, which was 20 12/ 5%. About 
22% ſooner than this (being doubtful to two or 
three ſeconds at firſt) was the firſt impreſſion I 
ſaw on the limb ; which I have marked accord- 
ingly at 2Þ 11' 40 to 43“. If this fuſt impreſ- 
ſion is to be taken for the external contact, I think 
it might be judged of to a fingle ſecond of time; 
which one could not do by ſeveral ſeconds, either 
with reſpect to the internal contact, or even with 
reſpect to the moment of the diſtin& black dent 
made at the external contact, both which are fat 
from being inſtantaneouſly perceptible. Whether 
a teleſcope of larger powers than what I uſed 


might not have ſhewn this firſt impreſſion fooner 


(be it an atmoſphere or whatever elſe), I will not 
determine ; though from Mr. Rittenhouſe's time 
I think it probably would. But I am ſure that 1 


« ſaw the firſt ſtroke that was perceptible through 


my teleſcope, and might have noted it to a ſingle 
« As to the internal contact, the thread of light, 
coming round from both fides of the Sun's limb, 
did not cloſe inſtantaneouſly, but with an uncer- 
tainty of ſeveral ſeconds, the points of the threads 
darting into each other, and parting .again, in a 
quivering manner, ſeveral times before they finally 
adhered, I waited for this adherence with all the 
attention in my power, and noted it down for the 

internal contact at 26 297 5%, a few ſeconds later 
than Mr. Lukens, who took the fame method of 


88s 2 « Having 


316 


« Having quitted my teleſcope to note down the 
time, the gentlemen who counted for us, as well 
as ſeveral others now come into the obſervatory, 
were anxious to ſee Venus on the Sun through the 
reflector, as it was eafily manageable; an indul- 
gence not to be denied; and therefore I did not fit 
down to it again till about four or five minutes 
before the internal contact, and then not with 
much attention till the contact was at hand; ſo 
that I faw none of thoſe appearances, on the part 
of Venus off the Sun, mentioned by my aſſociates. 
But their account may be depended on ; for Mr. 
Rittenhouſe's abilities have been ſpoken of before; 
and few perſons have a better judgment, a correcter 
eye, or have been more accuſtomed to view ob- 


jects, both celeſtial and terreſtrial, through te- 


leſcopes, than Mr. Lukens. 

« As to the ſmall differences in the times of our 
contacts, it is preſumed, they may be eafily re- 
conciled, partly from the different powers of the 
teleſcopes, and partly from the other circumſtances 
mentioned in the manner of judging of them. 
At any rate, we have ſet them down faithfully. 

« As to the firſt diſturbance made on the Sun's 
limb, it may he worth conſidering, whether it was 
really from the interpofition of the limb of Venus, 
or of her atmoſphere? The former, one could not 
eaſily imagine it to be, unleſs her limb and body 
were much more uneven than they appeared tq 
be when ſeen on the Sun. An atmoſphere it 
might more probably ſeem to be, not only from 


« the faintneſs of the colour, but the undulatory 


e morien, 
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motion, which might ariſe from the growing den- 
ſity of the atmoſphere, as it puſhes forward on the 
Sun, varying the refraction of the rays. If ſuch an 
atmoſphere be allowed, then it probably gives the 
ſame tremulous motion, at-the internal contaR, to 
the thread of light creeping round Venus ; and 
prevents its cloſing quietly till the atmoſphere (or 
at leaſt its denſeſt part) be wholly on the Sun; and 
conſequently the true coincidence of the limbs be 
paſt. For though the atmoſphere of Venus can- 
not be ſeen on the Sun, yet that part which is ſur- 
rounding, or juſt entering on the Sun's limb, hav- 
ing, as it were, a darker ground behind it, may be 
viſible. But theſe are only little conjectures ſub- 
mitted to others; though if they have any founda- 
tion, it would make ſome difference in. the time 
eſtimated between the contacts. 
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General Table of the contacts of the limbs of the Sun and Venue, as obſer ved 


ny 


at Norriton, June 3, 1769, reduced to apparent time. 


N. B. June 3, by the preceding Tables of the work, the Sun's center 
was on the meridian, at 11 58” 49/ by the clock, and June 4, a 
59” 2”, and therefore gained 13” in 24 hoyrs of apparent time, 
Wherefore at noon June 3, the clock being 1” 11” flow of apparent time, 
it was only 1” 10” flow at the obſervation of the contacts. 


11? 


Whence 


The apparent time of the different contacts was: 


External contact, by Dr. Smith, 


YO 


+ viſible impreſſion on 
the Sun's limb, in form 


ſhadow, 
points or 4 
A well defined black 

dent in the Sun's limb, 2 13 15 
at : 


— . 


— — 


Internal contact. 
Judged from a thread 

or creſcent of light, 
clofing round the dark 2 30 15 
body of Venus, ui ha 


tremulous motion, at 


1 


it 


of a quivering fem | 2 12 50 to 53 
with many | Uncertain to 3” 


Extern. contact, by Mr. Lukens. 


A ſmall dent) | KF 
in the Sun's F 2 1 3 13 
limb 


4, "OO 


(deſcribed in his 
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8 th. the 


External contaQ, 
by Mr. Rittenhouſe, 


Judged of as) ' " 
jo 50% 


In:ernal contact. 
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| Internal contact. 
[Judged of as 

2 30 8 to 14|deſcribed in fig. ey 
3d of his ac- (© 95 
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count, ! late xv. 
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c When Venus was fully entered on the Sun's 
limb, and we had ſatisfied ourſelves by comparing 
our different notes of the contacts, which were 
thrown together on the table of the obſervatory, we 
prepared for the micrometer, and other obſerva- 
The greateſt part of the micrometer obſer- 
vations were taken by me, while Mr. Rittenhouſe 
undertook to take another fet of obſervations ; 


« namely, 
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« namely, the appulſes of the limbs of the Sun, and 
© the center of Venus, to the croſs hairs of the equal 
* altitude teleſcope ; Mr. Lukens taking and writing 
& down the time for him, 
2Nter 
” 
ime The whole obſervations, reduced to apparent time, are as 
time, follows: 
D 2 | Micremeter meaſures of |Angular wed Parallax of Venus from the Sun, ad- 
8 8 the leaft diſtance of the flue of the | juſted to the times of the micrometer 
Z. 2 App. time. | neareſt limbs of the Sun {micrometer | obſervaticns, for projecting the tranſit ;. 
8 June 3, 1769.] and Venus, mcaſures. | by Mr. Rittenhouſe. 
i, oh | In the path of Perpendicular - 
uſe, | 7 8 'S In the vertical] Venus. by the path. 
By 1 8 2 p08 | I . "” 
RE 113 7 19 o 4 O,5| 1 45,4 | 14,54 | 13,07 | 494 
12 40 R. 2| 3 11 39. o 4 12 1 57,6 14,74 13,88 4,90 
L. 3 3 17 42 et 2 13,5 15,09 14,24 5,01 
43 32 3 o 6 14 | 2 52,7 | 15977 | 1492 | 5,13 
» 51 3 49 4 oO 7 4 | 3 8,6 | 16,17 | 15,32 | 5,23 
64 35 5 o 10 21,5 | 4 46,67 18,45 | 17,45. | 6,5 
71 4 57 9 o 11 19,5 | 5 11,05 | 19,02 17,95 | 6,32 
8 5 7 49 oO 11 22,75] 5 14,5 | 19,5 18,30 | 6,63 
9' 5 21 40 Q 11 23,6 | $ 3833 19,83 18,64 6,98 
10 5 31 46 o 11 21,5 | $ 13.7 20, 12 18,8 7,23 
11] 5 42 38 o 11 17,5 | 8,93 20,36 18,95 7,48 
12 5 51 10 O 11 13,8 5 4.7 20,52 19,00 | 7,67 
IN © 22 4 0 10 $,C 14 2 y 21,0 19,21 8,57 
14] 6 31 5 oO 9 20 4 1 21,12 19,22 8,82 
151 6 41 24 | 0 9 © 3 5753 21,22 19,15 9,14 
— L. 10 6 48 12 o 813 [3 44 86 21,26 | 19,12 | 9,37 
17] 6 53 30 oO 8 1, | 3 32,47 | 21,28 19,04 | 9349 
R. 18 6 56 22 S236 -7 4 28,76 | 21,29 | 19,02 | 9,56 


[Diſtance of the limbs of the Sun and Venus, taken in Parallax of Venus from the Sun, adjuſted 
| chords, parallel to the plane of the equator, nas above, 

R. 11 3 58 53 [O'se. limb o 17 14,3 | 7 44257] 170 | 16,1 3,40 
2] 4 27 18 Ditto 1-3 © --130- ©6341. 38,16 17,18 5,86 
31 6 4 27 Ditto 2.0 20 18 0,08}; 20,75 19,16 8,00 
446 9 28 ;Q'sw.limbo 15 6,5| 6 43,27]; 20,81 19.23 9 


No 
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852 Yawe're of Venes on the! Diamoters of tie Sun, [| 
- Fan Sun, June 3, 176g. June 2, P. M. 
E I 4 1. un | — Ur ö 
5 8. 29 0 8 
R. 10 © o 2 4,5 [R. 3 50 40 3 11 15 hor'zontal 
23 2 o 2 455 3 52 0 3 11 14 | vertical 
L. 313 4 025 4 37 © 3 11 14,5 | diameter 
414 15 D 2 427 | Re ä 
UT; 55 o 2 4.7 A. M. june 3. bl 
R. 6j; £8 0 2 5—|R 8 35 © 3 11 185 .4 
| r 
| The above times are T4 © $3 28 3.8 6 8 1 
ſet down by the clock, P. M. S 8 
{iccording to the vulga 12 35 © 3 1 13 2 8 
reckoning; as are all[K. 12 40 © 3 11 12,5 2 
che micrometer ohſer- 4 40 © 3 11 10,5 vertical | 
vations of the Sun's di- 
lameters. | l 


— 8 — — — — | L 
From a mean of the above fix diameters of Venus on the 


Sun, allowing for the error of adjuſtment, as mentioned 
Jbelow : 


BS .. 


Venus's diameter, for the day of the tranfit, was o 57.3 
The Sun's ſemidiameter; from a mean of the five R 8 
horizontal diameters; taken the ſame day . 

Or, from a mean of four, taken that day, leav- 
15 45,0 


ing out the ſecond; which Mr. Lukens thinks 
he may have taken too large 


All the micrometer obſervations were ſeparately reduced to 
their value in minutes and ſeconds, both by Mr. Rittenhouſe and 
myſelf. Many more might have been taken; but as ſo many 
perſons were deſirous of looking through the teleſcope, they 
ould not well be denied; and the number above ſet down s re 
found fully ſufficient for all the purpoſes of the projection; eſpe- 

wy as they have been found to agree ſo well with each | 
- zotner, 
Such of the micrometer meaſures as were taken by Mr. Rit- 
tenhouſe or Mr. Lukens, are marked with the initials of their 
names. All the others I am anſwerable for. il 


Our obſervations being thus finiſhed, Mr. Ritten- 
houſe was pleaſed to undertake the projection of the 
tranſit 
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tranſit from them; and his account of the work 


follows: 


Delineation of the tranſit of Venus over the Sun, accord- 


ing to the Norriton obſervations, with the principles 
of the work. By Mr. Rittenhouſe. See Tab. XV. 


fig. 4. 
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« "The Sun's Weine parallax is aſſumed 8,6 5 
at his mean diſtance from the earth; from which, 
and the obſerved leaſt diſtance of the centers of the 
Sun and Venus, the:chord for the tranſit line was 
laid down. The ſemi-diameters of the Sun and 
Venus are taken as by the above obſervations. 
One point in the tranſit- line was then fixed by the 


firſt micrometer diftance of the limbs at 30 7 19” 


apparent time. This line was carefully divided in- 
to hours and minutes, on the ſuppoſition that Ve- 


nus moves 240“, 36 over the Sun's diſk in an hour, 
according to a calculation I had formerly made 


from Halley's Tables. The place of Venus's cen- 
ter in the tranſit- line was then marked to the times 
of each of the micrometer obſervations, and from 
thence. the apparent place of her center found, by 
ſetting off the quantity of her parallax from the 
Sun in its proper direction. About each of the 
centers ſo found, a circle is deſcribed with the rad. 


28%, her obſerved ſemi- diameter. Blank lines 


were next drawn through the Sun's center, and the 
apparent place of the center of Venus. On theſe 
the red lines were drawn from the Sun's limb, pre- 
ciſely of ſuch length as we found them by the mi- 


crometer; ſo that it may be ſeen at - Has how 


far the micrometer meaſures agree with each 


Vol. LIX. . «© Other, 


L 322 ] 

4% other, by obferving how much they exceed or fall 
© ſhort of reaching the limb of Venus. Out of the 
« .18 that were taken, 14 of them corteſpond ſo well 
« that I am convinced they may be depended upon. 
% The which I have ſet bun, and only one 
« other, which will be found omitted, differ fome- 
« thing from what they ought to be; which might 
« eafily happen, either from any miſtake in noting 
* the time, or in reading the vernier of the micro- 
„ meter, or not fixing it exactly in the direction of 
e the neateft diſtance of the limbs; tho' great care was 
« taken in this part, by ſweeping it conſtantly round 
C to try the truth of the contacts that were formed. 

« The meafures intended to be taken in chords 
% parallel to the equator, are very near the truth, con- 
« ſidering that, in ſetting the micrometer to that di- 
rection, we had only the truth of the polar axis to 
depend on, which was conſtructed haftily to an- 
„ ſwer the purpoſe of the day, and was not exactly 
< true, as a ſmall mot on of the rack work. that raiſes 
<* or depreſſes the teleſcope was ſometimes neceſſary 
* to keep the Sun in the field. Three of thefe mea- 
** faces, parallel to the equator, agree with each 
„ other, and with all the reft of the micrometer ob- 
ſervations, on ſuppoſing the chord in which they 
„ were taken inclined half a degree to the plane of 
e the equator. The fourth of theſe meaſures is ſtill 
* more nearly parallel to the equator, but diverges a 
little the other way. Theſe chords are delineated 
“in the “ projection, and ferve to confirm the other 
46 work. 


* It was intended alſo to have confirmed. the projection ſtill 
tarther, by the obſervations made of the appulſes of the limbs of 


1 All 
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& All the parallaxes of Venus from the un were 
« taken from a large projection on a ſcale of half an 
<« inch to one ſecond, and then reduced to the ſcale 
« of this delineation. After calculating ſome of 
„ thoſe parallaxes, and finding thoſe given by the 
projection conſtantly true to the firſt decimal place, 

* any further nicety was thought needleſs. 


9 11 

The an gle of Venus's viſible way MF 
with the ecliptic, I find | 3 * o 
The angle of the ecliptic with a} 


nn of declmation at 1 7 5 13 decreaſing 5 3' per hour. 


The latitude of the abſervatory, as 
abore nd ese 1% 9.56 


« . 
-- KEI 


Hence the parallaxes were fitted to each of the 
micrometer obfervations, as above; 


vation of the diftance of the fimbs, we ſhall find the 7"P* 
time of the leaſt diſtance of the centers of the Sun and f 5 2 1 


If a computation be made with-the 888 obſer-y 4 
Venus, as ſeen from the earth's center, to have been 


* * „ 
— 1 


the Sun and center of Venus to the croſs-hairs of the equal alti- 
tude inſtrument; but it was found that ſo many lines —7 
confuſe the ſigure. And the micrometer obſervations anſwering 
ſo well, more were thought needleſs. Baſides this, no fractions 
of ſeconds could be got in the other obſervations; though, ne- 
vertheleſs, a good ſepatate projection may be made by them. 


. * Q 
oy 
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No ths as tation be made from the cher 
| i will be fund "or —1 5 26 21 


* 


By comparing ſome other bbſcrvations with theſe, =} * = 
cledy, the time of tho bud —— wie 5 


1 HY; 
Then as radius to tangent of the 


of the ecliptic, with path of Venus ts 2 27 92731571 
So is the leaſt diſtance of the centers 610 2,7853298 
To the 2 Venus's place, when ee 

neareſt the Sun's center, from her ER 

place at the time of ecliptic =} 90,88 | 1,958 4869 

junction . 

8 
Which reduced to time (to be ſubtracted) viz. © 22 41 
From time of the leaſt diſtance of the centers 5 26 20 
Leaves for the time of ecliptic conjunction 5 3 39 
o 7 17 8 
As radius to ſecant x 8 28 27 10, 047676 
So is 610 


- .* 27853298 


To the  geocentric latitude of Venus at 
the time of ecliptic conjunction 1 616,73 227900914 


From. the logarithm of which ſubtract the ae of the 


logarithms of the diſtance of Venus from the l * 0,4002370 
from the Sun | 
7 17 | 
logarith 
_ 67" — we) = 4 5.39 2, 3898604 


*— 


— 
— 


— 


9. 5 3 : 1 
As tangent of inclination of Venus's orbit 3 23 20 8,7724442 
To radius; ſo is tangent of Venus 's helio- } | 


centric latitude 0 4 5539 70754375 


— 


8, 3029933 
The 


70 U the ſine of her diſtance from nde 1 . | 
the ecliptic 91 
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S - 1 
The Sun's Jace at the time of the ecliptic junQtion | 
(by Halley's Tab.) was N. 2 13 26 32 
Add the diſtance of the node from the Sun o 1 9 4 


The ſam is the place of the aſcending node of Venus 2 14 35 36 
The place of Venus, by Halley "Tables, tothe ame time 8 13 26 22 


— —„— 


— — 


That is, ten ſeconds too little. 


In order to find the error of the micrometer (if 
any), Jupiter's diameter was meaſured to the right 
and to the left; and Mr. Rittenhouſe afterwards 
took the trouble to meaſure the diameter of a white 
painted circle both ways ten times. This work was 
performed early in the morning before ſun-riſe, when 
the air was ſtill, and free from all tremulous mo- 
tion ; the reſult of which, on a mean of thoſe to the 
right, and a like mean of thoſe to the left, was an 
error of adjuſtment for the micrometer of 1% 12 
to be ſubtracted; which was accordingly allowed 
for in the reduion of all the micrometer . mea- 
ſures. 


Thus we have given a full and faithful account 
of our work. We could have wiſhed to have 
comprized it in leſs rogm. Had our latitude and 
longitude been well fixed, as they had been at 
Philadelphia, by able n beforehand, 
a conſiderable part of our work might have been 
ſaved. But as it was neceflary to ſhew, that ſuch 
pains have been taken in theſe material articles, that 
they may be depended on ; and as we had op- 

portunities 
I 


: [ 326 
portunities of obſervation, from the goodneſs of the 
weather, and other circumſtances, which cannot 
have happened to the generality of obſervers in 
many parts of the world, we thought we ſhould be 
the eaſier excuſed by men of ſcience, for the in- 
ſertion of twenty ſuperfluous things, than the neglect 
of any thing material in the account of a phæno- 
menon, which will never be obſerved again by any 
of the preſent generation of men. | | 


I am, 
GENTLEMEN, 
with great reſpect, 
Your moſt obedient, 


humble ſervant, 


_ = William Smith, 


N. R Fig. 5, plate XV repreſents the appear- 
ance of Venus of the Sun to the A. "Mr. 
Hitchins, at the Royal Obſervatory. See Philo, 
Tranſ. vol. LVIIL. for 1768, p. 363. 


| XLII. Obſer- 
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XLII. Obfervationes Tranſitus Veneris per 
Difcum Solis, Die 3 Junii, 1769, babitæ 
in Suecia, et Societati Regiæ Londinenſi 

communicate, a Petro Wargentin, ejuſaem 

Societatis Sodali, et Academiæ Regie 

Scient. Stockholmenſis Secretario. Com- 

municated by Mr. John Ellicott, F. R. S. 


Read Dec. 16, RANSIT Us Veneris per diſ- 
VIP cum Solis, qui contigit die 3 Juni 
hujus anni, novam et exoptatiſfimam aſtronomis 
præbuit occaſionem limatius determinandi veram 
quantitatem parallaxeos Solis hortzontalis, fi modo 
bonæ obſervationes juſtis locis habite fint, Et 
cum Suecia inter ea terre loca fuerit, ubi obſerva- 
tiones habitæ, collatæ cum aliis in Mari Pacifico, vel 
America, inſtitutis, magni eſſent ponderis, ſuo offi- 
cio deeſſe neutiquam voluerunt aſtronomi Sueci, que 
minus, ſuo quiſque loco, ad ratiſſimum hoc phæno- 
menon debita cum diligentia attenderet. Sed quo- 
mam et immerſio gt emerſio Planetæ, non niſi in bo- 
realibus regni partibus videri potuerit, Academia R. 
Scientiarum Stoctbolmenſis omnino neceſſarium 
duxit, mittere duos obſervatores exercitatos et bonis 
inſtrumentis inſtructos, in Laponiam, qui diverfis 
locis tranſitum hunc opperirentur. Alter, Dominus 
| Mallet, 
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Mallet, Aſtronomiæ Obſervator Regius Up/al:e, vil- 
lam Pello adiit, quz terminus borealis fuit arcus 
meridiani terreſtris, ab aſtronomis Pariſienſibus, anno 
1736, menſurati. Alter, Dominus Planman, Philo- 
ſophiæ Naturalis Profeſſor in Academia Aboenſi, 
Cajaneburgum repetiit, oppidum in confiniis Hn- 
landiæ et Laponiæ fitum, ubi priorem Veneris per 
Solem tranfitum, anno 1761, feliciter notaverat. 
Iſtas ſtationes Academia Stocłbolmenſis eam precipue 
ob cauſam delegerat, quod earum ſitus geographicus 
jam antea quadantenus determinatus fuerit. Niſi 
enim longitudo loci certa fit, obſervatio per ſe optima 
ſolius immerſionis vel emerſionis Veneris irrita fere 
efſet : raræ autem ſunt occaſiones determinandi longi- 
tudines locorum, præſertim tempore verno et æſtivo, 
prope - circulum polarem arcticum, ubi eo tempore 
continua lux Jovem videre et fixarum à Luna diſtan- 
tias obſervare vix permittit. Eclipſis quidem Solis, 
quæ die 4 Junii incidit, videbatur bonam offerre an- 
ſam deter minandi meridianorum differentias; ſed 
præterquam quod fieri poſſet, ut qui immerſionem 
vel emerſionem Veneris feliciter obſervavit, cœlum 
nubilum haberet ſub eclipſi Solis, notum quoque 
eſt, obſervationes correſpondentes eclipſium Solis non 
ſatis certas dare meridianorum differentias. Acade- 
mia itaque prudentius agere ſibi viſa eſt, eligendo loca 
ſtationum ante determinata, quamvis Sol, tempore 
tranſitus, minus ibi effet elevatus, quam, pro obti- 
nenda parum majori Solis altitudine, loca magis bo- 
realia ſed indeterminata preſcribendo. 

Præter dictos duos obſervatores, tertius, Dominus 
Hellant, ipſius urbis Torneæ incola, et qui per 30 
annos varias obſervationes aſtronomicas ibi dextie 
inſtituit, 
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inſtituit, ſuam hac quoque occaſione operand polli- 
citus eſt. | ESE | 

Incidente demum die 3 Junii, D. Mallet op- 
timam ſpem habuit bonas nanciſcendi obſervationes, 
cœlo enim ſereno gaviſus eſt per totam fere diem, 
immo etiam per noctem ſequentem, fed nubes circa 
horizontem borealem omnes ipſtus conatus obſer- 
vandi momenta immerſionis et emerfionis Veneris, 
prorſus irritos, proh dolor! reddiderunt. Sub ipſo 
tranſitu Planetam in Sole aliquoties vidit, ejuſque dia- 
metrum ſitumque in diſco, ope micrometri objectivi, 
menſus eſt; ſed harum obſervationum copiam mihi 
nondum dedit. Totam quoque Solis eclipſin bene a 
ſe obſervatam eſſe narrat, ſed hoc debile nimis ſola- 
tium inviſæ Veneris, et vile pretium tant! itineris jure 
putat. 

Hellantius Torneæ, Venerem adhuc minus propi- 
tiam expertus eſt, Cœlum enim hiſce diebus fere 
continue nubilum habuit, ut ne quidem eclipſin Solis 
obſervare illi licuerit. 5 

Planmannus autem Cajaneburgi felicior fuit. Ibi 
cœlum tota die præcedente denſis nubibus fuerat ob- 
ductum, quæ omnem obſervationum ſpem exſtinxe- 
rant, ſed inopinato dehiſcebant nubes circa Solem, 
veſperi, hora 9 87, tum vero Venus jam cœperat So- 
lem ingredi, et tertia circiter diametri ſui parte intra 
diſcum Solis erat. Hora 9g 200 45”: tota immergebat, 
eo enim momento rupta eſt ſubito faſciola, quz huc 
uſque Solis et Veneris margines junxerat, et Planets 
corpus lumine Solis undique eſt circumfuſurn. Pau- 
cis poſt hoc momentum minutis, redibant nubes, quæ 
noctem largis imbribus et tonitribus fulminibuſque 
horridam fecerunt, triſtemque aſtronomo noſtro, qui 

Vor. LIX. Uu ſpem 
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ſpem ulterioris obſervationis amiſerat. At hori 3 2x” 
matutina, reſplenduit Sol, nimis licet ſero, Veneris 
enim pars tertia circiter jamjam emerſerat. Itaque 
tanto major; cum attentione emerſionem totalem vel 
contactum limborum exteriorem exſpectabat: conti- 
git ille, hora 3 32“ 27”, Sole tum ſplendido. Dolen- 
dum quidem e ell ceh faciem non indulſiſſe Plan- 
manno, conta interiorem emerſionis tuert ; ſed 
cum exteriorem bene et certe, tubo 20 pedum opti- 
mo notatum afferat, et per experientiam tranſitus an- 
ni 1761, compertum fit, obſervationes contactus ex- 
terioris in emerſione fere magis inter ſe convenire et 
parallaxeos quantitatem non minus certam dare, quam 
obſervationes correſpondentes contactus interioris, ſpe- 
rare fas eſt, hanc obſervationem celeb. Planmanni, 
comparatam cum aliis, eximio futuram eſſe uſui, fi 
aliis aſtronomis in Norvegia et Ruſſia non contigit 
(quod tamen abſit) emerſionem Veneris totam ob- 
ſervare. 


3 


Die 4 Junii, eclipſeos Sol iti - ſereno, notavit 
NR 3 Solaris initium, ecelo ſereno, n | 9 0 53 


Finemm 110 o 


Elevatio Poli Cajaneburgenſis eſt 64˙ 132. Dif- 
ferentia meridianorum obſervatorii Regi Grenovi- 
cenfis et Cajaneburgenfis eſt 1" 50 47” quam 
proxime, quantum ex habitis anno 1761 obſervatio- 
mbus concludere licet, quam etiam confirmare vi- 
dentur nuperæ obſervationes immerſionis Veneris, 


Cajaneburgi, Upſalie, et Stochbolmiæ factæ, atque 
inter ſe collatæ. 


OBSER- 
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OBSERVATIONES UPSALIENSES, 


Tota die 3 Jun, cœlum Up/aliz fuit ſereniſſi- 
mum 2 nihil itaque aliud obſtitit certitudini obſerva- 
tionum immerſionis Planetæ, quam undulatio mar- 
ginis Solaris, quæ, in elevatione duorum vel trium 
tantum gtaduum ab hotizonte, non potuit non eſſe 
magna et incommoda. 


Upſoliee quinque oblſetvateres in immetſionem Veneris 
intentos habuere oculos animoſque. 


Dominus Stroemer, Aſtren. Profefior emeritus, uſus eſt teleſcopiorefletents 


trium pedum. 


| ; = 

Is*Sclis, Veneriſque margiyes le interias tangentes J g 30 
obſervavit | | 395 

Sed eos ſeparatos et obſcuram fafciolam eos. jungentem 8 ; 

, ruptam demum vidit _ | * = 32 

Dominus Melander, Aſtrom. Profeſſor, tuo 20 pedum, | g 2 , 


Veneris acceſſum primus notavit 8 8 
Margines Solis et Veneris ſe intus contingebant 8-39 57 
Faſciola margines jungens illi viſa eſt ru 8 40 12 

Dominus Bergman, Chemiæ Profeffor;, tubo 21 pedum gs 

dictam faſciolam ruptam vidt 9.9 

Dominus Proſperin, Aſtron. Obſervatoris Vicarinsz tubo 16 S as oh 


pedum, Venerem exterius tang. vidit Vs . 
Immerſionem totalem, rupto vinculo obſcaro, obſervavit 8 40 13 
Dominus Saleniut, Philoſophiæ Magiſer, tubs: 1 2 pedum, 
primum Veneris in margine Solis veſtigium aſpexit - 
* undique Solis lumine einctamꝭ videre ſibi 
viſas eſt : 
Sed mox diſpatuit illa lux, et Solis margòo cum Ve- 
nere iterum coaleſcebat, vinculo vel faſcidfa atra co- * 
hærentes, quæ demitm rupta Ie: 


8 22 15 
8 39 46 
Poſtremi hujus phænomeni duplicis ſcilicet im- 


merſionis totalis, explicationem ingenioſiſſimam dedit 
elariſſ. Melander, quam alia occafione communicabo. 


U u OBS ER. 
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OBSERVATIONES STOCKHOLMENSES. 


Heic non tantum undulatio marginum Solis, ſed et 
nubeculz prope horizontem, reliquo licet cœlo adhuc 
nitido, anxios nos reddiderunt de obſervationum ſuc- 
ceſſu, qui tamen ſpe melior factus eſt, eniteſcente 
margine Solis ſaltem ſuperiori, iis momentis, quibus 
maxime opus erat. 


Dominus Ferner, Cancellariz Regiz jam Conſiliarius, et Y * ' ” 
olim Aſtron. Profeſſor, tubo Dollondiano 10 pedum, of 8 
diametros ſiderum nonagies augente, primum Ve- "Y 
neris in margine Solis veſtigium vidit : 

Cornua Solis Planetam amplectentia confluebant, 2 8 
ideoque imm. total. 1 

Dominus Wilcke, Phyſices Experim. Lector, tele ſcopio 14 

* egregio, appropinquantem Venerem in ipſo 8 24 5 
lis margine conſpexit N 
Margines Solis et Veneris ſe fere contingere vide- 


bantur, quamvis cohærerent 541 2 
Faſciola margines connectens diluebatur paulatim, con- 8 
— tamen adhuc erat | | — 

em faſciola, tenuior et minus obſcura ſenſim facta, 8 

evanuit, et Venerem intra Solem reliquit 4* 45 


Ego, tubo 21 pedum, inter innumeras fluctuantes inzqua- 
litates in margine Solis, conſtantem tandem et atram \ $ 
detexi (quam mox ipſifimz Veneris eſſe notam 63.30 
cognovi) | — 
Margines fe interius ad ſenſum tangere videbantur 8 41 32 
Cohærebant tamen, donec radius Solis fluctuans eos | g 
ſeparabat = | 41 47 


Ab ortu Solis proximo mane, uſque ad horam 8z 
matutinam, cœlum nubibus fuit obductum, et 
Stockholmie et Upſalie, 


| Stockh. d. 5 Jul. 
1769. 


ey XLIII. Obſer- 
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XLIII. Ob/ervations of the Tranſit of Venus 


over the Sun, contained in a Letter to the 
Reverend Nevil Maſkelyne, Aftronomer 
Royal, from Dr. Alexander Wilſon, Pro- 


feſſor of Aſtronomy in the Univerſity of 
Glaſgow, Ss 


College, Glaſgow, Sept. 9, 1769. 
S1R, 


Read Dec. 7, F SEND you now the particulars of 
0 my obſervation of the tranſit of Venus, 
together with the obſervations of thoſe who acted in 
concert with me. I choſe for the place of my ob- 
ſervations a houſe at ſome diſtance from our obſer- 
vatory, but in fight of it, and more free from the 
ſmoke of the town; where I had two gentlemen to 
attend the clock, and mark the times. I carried with 
me two reflectors of Mr. Short's, which are deſcribed 
below. Three other inſtruments were made uſe of at 
. the obſervatory; the firſt was an achromatic tube of 
Dollond's, 29 inch focus, by which animage of the Sun 
was formed, of about fix inches diameter, on a board 
covered with paper. The teleſcope being mounted 
upon a frame, by which it could be turned about as 
the Sun moved, and the room properly darkened. 
This inſtrument was managed by Dr. Williamſon 
and 


_ N þ 4 1 , 
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and Dr. Reid, at the weſt window of the room of the 
obſervatory, wherein the aſtronomical clock ſtood ; 
the other two inſtruments were placed without, at 
the ſouth and north windows of the ſame room, one 
being a refractor of 13 feet, by which Dr. Irvine ob- 
ſerved; the other a 12 inch reflector of Short's, by 
which my ſon obſerved Theſe two obſervers looked 
directly at the Sun, having their inſtruments armed 
with ſmoke-glafſes; another perſon ſtood at the 
clock, and counted the ſeconds by coincident beats 
upon a piece of board, which he held in his hand for 
that purpoſe, and who named every fifth ſecond, ſo 
that all the obſervers could hear him diſtinctly. The 
motion of the clock, made by Shelton, was care- 
fully adjuſted by many tranſits of the Sun and fixed 
ſtars, over the meridian, both before and after the day 
of the tranſit; the clock by which my obſervations 
were made was adjuſted by Shelton's, by means of 
ſignals made every hour, for ſome hours before and 
after the tranſit. It was apprehended, that the ſmoke 
of the town might hurt the obſervations ; and, to pre- 
vent this as much as poſſible, an advertiſement was 
put in the news-paper, begging the inhabitants, in 
caſes where it would not be very inconvenient, to put 
out their fires from three o'clock that afternoon till 
ſun- ſetting; the politeneſs of the inhabitants of Glaſ- 


gow, in complying with this requeſt, was far greater 
than could well be expected, inſomuch that there 


was not a ſpire of ſmoke to be perceived in that quar- 
ter from which the obſervations could be incom- 
moded. Having made theſe preparations, we 
thought we had nothing to fear but the clouds ; and 
indeed the weſtern part of the heavens was covered 


with 


F 335 ] 


with thick clouds all the afternoon, till a ſhort time- 
before the external contact; but they drove away 
towards the north, and left the Sun perfectly bright, 
excepting that now and then a cloud paſſed over 
him. But we ſoon found that the conftitution of the 
air was otherwiſe unfavourable to our obſervations ; 
the image of the Sun on the white board, made by 
the achromatic teleſcope, was bright enough; but 
there was a remarkable undulation in the limb, 
which could be owing to nothing elfe but the ſtate of 
the air. This inconvenience was alſo ſenſibly felt 
both by the other gentlemen and myſelf. Beſides 
the undulation now mentioned in the limb of the 
Sun, there was alſo a confiderable tremor round the 
planet Venus, when ſhe was ſeen upon the . Sun's 
diſc, and, in conſequence of this, an indiſtinctneſs in 
her limb, which made it impoſſible to meaſure her 
diameter by our object glaſs micrometer, or other- 
wiſe. After the center of Venus had paſſed the 
Sun's limb, ſhe appeared to us not to be circular, 
but oblong, the longeſt diameter being that which 
paſſed through the Sun's center. As the internal 
contact approached, Venus appeared to us to adhere 
to the Sun's limb, by a dark protuberance or neck, 
both the length and breadth of which varied every 
moment by a conſtant undulation: neither did this 
neck break off inſtantaneouſly, but changed its colour 
from black to a duſky brown, till at laſt the interval 
betwixt Venus and the Sun's limb appeared quite 
clear. Each of the obſervers wrote down his obſer- 
vations on the ſpot. I reduced them, together with 


my own, to apparent time, from the obſervations 1 
had 


follows: 


— — 
« of . ” — 
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111 
had made on the going of the clock, and are as 


HR 


External contact 6 54 31,4 
Venus's center judged to be on the limb 7 133,4 
Sun's light appeared betwixt Venus — 5 11 867 

the limb 507 


n * The beginning of the Solar eclipſe next 5 
13 4 1 * obſerved by Short's 18 ich þ 18 30 14,2 
F | reflector 
Middle, from a ſeries of obſervations with 
| the object glaſs micrometer, fitted to a f 19 18 47,7 
nine inch reflector of Short's | 


End not vifible 
by — 
By Dr. Wil- ¶ External contact hp 6 54 28 
liamſon and 5 Internal contact, or when the Sun's light AIG" 
Dr. Reid. (appeared betwixt Venus and the limb 7 + 


8E to be on — 1 244 

Dr. Reid marked the time when he conceived the 
internal contact would have happened, if the dark 
protuberance upon Venus had been taken away, and 
her diſc reduced to a circle, viz. 76 100 24“. le 
thinks it likewiſe proper to mention, that, ſeveral ſe- 
conds before the time above ſet down as the time of 
the internal contact, he ſaw a ſmall dint upon the 
Sun's limb; which he took to be the external contact ; 
that he immediately mentioned this to Dr. William- 
ſon, who happened that inſtant to have his eyes 
turned another way; but before he could look at it, 
it difappeared by the undulation in the Sun's limb. 
Dr. Reid is the more perſuaded that this was not 
mere imagination, becauſe this dint on the limb of 
the Sun appeared to him much nearer to the Sun's 
vertical 
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vertical diameter than he expected it, but in the very 


point, however, where it was clearly ſeen imme- 
diately after. | 
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External contact 6 54 28 
F. Wilen. Internal contact 7 — 24 


My ſon defires me to remark, that his firſt obſer- 
vation ſhould be conſidered as no other but a poſterior 
confirmation of Dr. Williamſon's and Dr. Reid's ex- 
ternal contact; the fact was, that when theſe gentle- 
men perceived the firſt contact, their keenneſs made 
them call out, and it was not till then that he ſaw 
the phænomenon with perfect certainty. He was 
conſcious, however, that he fluctuated concerning 
the reality of the appearance for about twelve ſeconds 
before that time, during which his determinations 
were ſuſpended, through an apprehenſion of antici- 
pating the real time, which was heightened by ſo 
cloſe a neighbourhood with the other obſervers, all of 
whom he could not help being ſenſible were ſtill ex- 
pecting the phænomenon. Upon the whole, he is 
rather of opinion that he would have put down the 
external contact at leaſt eight ſeconds ſooner had he 
been obſerving apart. His ſecond obſervation, by 
which he means the inſtant when the interval be- 
tween Venus and the Sun's limb firſt appeared ob- 
vious, was taken down without the leaſt knowledge 
of what was pafling among the other 22 who 
obſerved. Dr. Irvine has been out of town for ſome 
conſiderable time paſt, and forgot to lodge his obſer- 
vations with me, but I remember certainly that he 
made the external contact three ſeconds ſooner than 


the reſt ; but his internal contact was ſome ſeconds 
Vol. LIX. X X later, 


_ Ss. | 

later, but how many I do not now remember, 
Mr. Anderſon, F.R.S. fitted up a clock and appa- 
ratus in-the college ſteeple ; his clock was regulated 
as above, by ſignals from the obſervatory ; he ob- 
ſerved the tranſit with a large reflector, and his aſſiſt- 
ants.obſerved with refractors: they were all of them 
uncertain about the external contact, owing to the 
ſtate of the atmoſphere, and a tremor given to the 


ſteeple by the wind ; but none of their other obſer- 


vations varied, aboye three ſeconds, from my own, as 
related above, 


o@--"--# "H 


Latitude of the obſervatory 55 51 32 
LI Py } o 17 11 of time from Greenwich W. 


I am, SIR, 
with great eſteem, 


Your moſt obedient ſervant, 


* 


Alexander Wilſon. 


I have obſerved, during the courſe of this year, ſe- 
veral times, the Aurora Borealis form itſelf into an 
arch, 20 or 30 degrees above the horizon, which con- 
tinued permanent for ſome time; and in this caſe the 
vertex of the arch appeared always to be weſt from 
north, by about the variation of the needle in 19 or 


20 degrees. Whether or not it is always ſo, I cannot 
yet ſay. | 
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XLIV. An Account of the late Tranſit of 
Venus, eb/erved at Hawkhill, near Edin- 
burgh. In a Letter to the Aſtronomer 

Royal, from James Lind, M. D. at Edin- 

burgh. To which are ate ſome Ne- 

marks by the Aftronomer Royal ; and fur- 
ther Particulars relative to the Obſerva- 
tions communicated in other Letters. 


Hawkhill, 5 June 1769. 
SIR, 


Read _ > HAVE the pleaſure to tranſmit to 
um I; ou the account of our obſervations at 
this place. James Hoy, our young obſerver, obſerved in 
the houſe, on the ground-floor, in the room with the 
houſe-clock, with the 34 feet 'achromatic teleſcope 
with triple object glaſs; Lord Alemoor obſerved on 
the floor above, with the 18 inch reflector, and a 
watch that ſhewed ſeconds, ſet a few minutes before 
the tranſit began, and compared after each contact ; 
I was in the obſervatory, where I uſed my own 2 
feet achromatic teleſcope, a mathematical inſtrument 
maker counting ſeconds from the clock. The fol- 
lowing is the account of all our obſervations : 


Ext. cont. | Int. cont. 


Mean time. 
I I | h E: If | 
Lord Alemoor | 6 57 33 | 7 14 32 |: 18 inch reflector 

James H oy 6 57 30 | 7 14 35 2 f. achromatic, mag. 1 55 
Dr. Lind 6 57 «1 | 7 14 37 | 2f. achromatic, magn. 100 


X 2 In 


6 
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In the internal contact, James Hoy differed from 
the other gentleman and me two minutes, he calling 
it 12 minutes, and we 14 minutes; which of us is wrong, 
will be no difficult matter to determine. In the in- 
ternal contact we all obſerved the black ligament or 
protuberance, which was not broke for ſome ſeconds 
after the regular circumference of Venus ſeemed to 
be within the Sun; and the obſervation we ſend you 


was, as near as we could judge, about the time this 


protuberance was going to break. Lord Alemoor 
alſo, and he only, obſerved regular circumferences 
of the Sun and Venus in contact, at 7 14' 10”, 
mean time. 

The morning promiſed ill, yet we got q very good 
altitudes of the Sun near the prime vertical. About 
noon the day was terrible, with thick clouds, and like 
ſettled rain. You may imagine how we felt. About 
two o'clock the wind began to change from the 
ſouth to the weſtward ; about three o'clock it was 
weſt, and the clouds breaking; ſo that we got 5 very 
good correſponding altitudes, There was, about 4 
o'clock, a very hard thunder ſhower, and calm, after 
which the wind began to blow briſkly from the 
north-weſt ; the clouds blown away, and thoſe near 
the horizon depreſſed and held down, the Sun ſhone 
clearer than I ever ſaw it, and not a cloud was to be 
ſeen in that quarter. It remained ſo till after both 
contacts; when, not half a minute after, ſmall flying 
clouds paſſed over the Sun, and ſhewed us how much 
we were obliged to kind heaven for the very favour- 
able opportunity we had of making our obſervations. 
It appeared, I aſſure you, as if Providence had with- 
drawn the clouds over head, and held down thoſe near 
the 


/ 
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the horizon, for that very purpoſe. The night con- 
tinued equally clear and ſerene, as did the morning, 
till after the eclipſe; half an hour after which it be- 
gan to overcaſt, and put on the ſame cloudy . appear- 
ance it has wore for ſome months paſt. Although 
the morning was fo favourable, yet we loſt the be- 
ginning of the eclipſe, from being too long in getting 
to our poſts; however, I here ſend you the contacts, 
with the different ſpots of the Sun, and its end moſt 
exactly. If you obſerved the ſpots, it will, I imagine, 
be as exact as if the beginning and end only had been 
obſerved, 


I am, 
SI R, 5 
vou r moſt obedient, 
humble ſervant, 


James Lind. 


P. S. I hear the day proved alſo very favourable at 
Glaſgow. | 


* 
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Mean dimes wad the contacts of the Moon's limbs, with 


the ſpots of the Sun, June 3, 1769. 


2 —_ 
« 


* 


. 


1 


. 2 contact 

{ Center - 
| Int. contact 
's S. E. limb with Center 


Center 

Ext. contact 
C 's W. limb with 18 Center 

y Ditto 
Ditto 

£ Ditto 

End of the eclipſe 


£ Re contact 


Mean time. 
h 1 IL 


18 47 33 
18 48 1 
18 48 18 
18 59 20 
19 118 
© CO 4 
19 18 23 
19 37 18 
19 2 47 
19 38 18 
19 $1 16 

19 52 47 
20 3 46 
20 15 9 
20 17 30 


Remarks 
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Remarks by the ASTRONOMER RoYAL. 


Hawkhill is ſaid by Dr. Lind to be about 14 miles 
N. E. of Edinburgh. It is the ſeat of Lord Ale- 
moor, one of their judges, who is fond of aſtronomy, 
and has built a ſmall obſervatory there with a move- 
able roof, upon Mr. Smeaton's plan, which I ſent to 
Dr. Lind. The correſponding altitudes, for deter- 
mining the time of the obſervations of the tranſit of 
Venus, were. taken, by reflection, from a baſon of 
quickſilver or treacle, with a braſs Hadley's ſextant, 
made by Mr. Ramſden ; the ſurface of the fluid be- 
ing defended from the wind by a glaſs ground truly 
plane. They find that the equal altitudes ſeldom 
differ above two or three ſeconds in determining the 
time of noon ; ſo that, by taking a great many at once, 
and taking the mean, they think they cannot fail of 
coming very near the truth. I have examined the 
equal altitudes made about the time of the tranſit, 
and the times of the contact are given corrected in 
the foregoing account. The clock in the obſerva- 
tory ſeems to go pretty well, though it only beats 
dead quarter ſeconds ; it has a mahogany pendulum, 
and was made by Mr. Cummins. In the houſe was 
a clock beating ſeconds, and ſet, by means of the 
other, in the afternoon, before the beginning of the 
tranſit, The latitude of the place was alſo deter- 
mined by meridian altitudes, taken by reflection with 


the ſextant, and, by the mean of 10 obſervations, .: 


which all agree within the compaſs of 2 minutes, ,is 
| LLY & ao” N, The end of the Solar eclipſe was 
| obſerved 


" 
4 LY 
* 
Fo 
, 
- . 
* 
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obſerved by two perſons with the two achromatic te- 
leſcopes, with treble object glaſſes, and they agreed 
to a ſecond. 

Dr. Lind writes, another time, that, being from 
home, at Lees, near Coldſtream, 7 miles weſt of 
Berwick, he obſerved the latitude of the place about 
55* 37 + | 

The foregoing particulars are extracted from let- 
ters received from Dr. Lind. He has allo commu- 
nicated to me the following obſervations of the tran- 
ſit of Venus and Solar eclipſe, made by the Reverend 
Mr. Brice, at Kirknewton, as follows : 


J here likewiſe ſend ſome obſervations, made in 
our neighbourhood, by the Reverend Mr. Bryce, 
Miniſter at Kirknewton. He is a very good aſtro- 
nomer, and is a writer in the Philoſophical Tranſac- 
tions. Kirknewton is in lat. 55* 54 30“ N. and 
about 17 miles W. of Hawkhill, from meaſuring it 
on Lawrie's map of the environs of Edinburgh. 

The clock had been tried by ſeveral tranſits of a 
fixed ſtar, and always found to meaſure time fo ex- 
actly, that in the ſpace of five days it did not differ 
one ſecond from the truth; it was alſo examined by 
taking equal altitudes of the Sun, and found to be 
18” flow. The day was cloudy, with flying ſhowers, 
till about two o'clock in the afternoon; then it grew 
ſomewhat clear, and about four the Sun ſhone out 
exceeding bright, when J obſerved carefully the ſpots 
upon the Sun; the brightneſs continued till about 
15” before 7®, when a cloud came over the Sun, 
which was not ſeen till 66 55' 40“ mean time, as 
ſhewn by the clock, and then Venus had made a 


ſenſible 


7 7 
ſenſible impreſſion upcn the upper limb of the Sun's 
zenith, and 7th, as I judged, upon the Sun. 


7 8 
Half on the Sun, as we thought, 7 -2-CC 
Internal contact clearly ſeen 7 II 55 
18” added for the clock too ſlow + 18 


a 7 12 13 
And if Venus takes 10 from the firſt impreſſion to the inter- 6 3 1 
nal contact, the tranſit began at $3 13 


Seen going till the Sun ſet in a cloud near the horizon 8 24 39 


When near the horizon, Venns's edge was full of 


notches and protuberances, and ſhe appeared as if 
moving round like a wheel. 


Eclipſe of the Sun, 4 June, common reckoning. 


iſt impreſſion | 


h es #7 


(i) Beginning of the eclipſe " 6 27 50 


(2) The iſt impreſſion made a little above the line of the 
ſpots upon the Sun's diſk 
(3) The Moon's edge touches the great ſpot 


656 5 

(4) 1ſt cluſter of ſpots touched 6 57 © 
(5) Covered at 7.0.0 
(6) Cuſps of the Sun upon an horizontal line 7 645 
(7) Another ſpot touched 7 28 
8 _ on Gs Ange 22 limb touched 7 16 44 
9) 1 of the cluſter emerged 7 50 20 
Vor. II. Y 5 (10) 2d 
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(10) 2d ſpot of the cluſter emerged 


: 7 50 40 
(11) 3d ſpot of ditto emerged 7 51 32 
(12) Spot on the north limb emerged 8 13 40 
(13) Eclipſe ended 8 15 50 


(14) Lait impreſſion made at the ſpot upon the north limb of the Sun, 


and the whole eclipſe ſeen very diſtinctly, from the beginning to 
the end. 


(15) An evident irregularity in the under edge of the Moon, which 


entered upon the ſouth fide of the Sun, and traverſed it from 
ſouth to north. 


(16) Fabrenheit's thermometer ſtood all the while, in the ſhade, at 53%, 
and continued fo for ſeveral hours after. 


N. B. The clock 18” flow to be added to the ſe- 
veral obſervations. 


N. B. The internal contact is, when the thread 
of light was compleated. 


From the above obſervation, and from every one of 


any credit, we Hawkhill gentlemen are late in the 
external contact. 


XLV. Obſer- 
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XLV. Obſervation of the Tranſit of Venus, 
and other Aſtronomical Obſervations, made 
at Gibraltar; contained in a Letter to the 


Aſtronomer Royal from Lieutenant Jar- 
dine, 


To regulate the clock. 


Read Dec. 7, N equal altitude inftrument was fixed 
* (nearly ſuch as is deſcribed in Smith's 
Optics, vol. II. p. 328), on which was mounted a 


ſmall teleſcope with croſs hairs. 
Sur's upper limb Sun's lower limb 
touched the ho- touched the ho- 
rizontal hair at rizontal hair at 
h 7 u & --*08 "a 
Mornin 8 32 43 s 32g $ 
Jane 1 — 3 * 3 — o 
Morning 32 20 34 46 
2 Afternoon 3 25 4 3 22 36 
| Morning 6 32 37 8 35 13 
+ Afternoon 3 33 
| Morning 8 32 35 8 35 10 
5 Afternoon r neglect 3 


TRANSIT OF VENUS, 


By three obſervers, with two 74 feet refractors, and 
one 2 feet refleQing teleſcope. 


"7 2 
June 3, Venus's 1ſt external contact with the Sun, at 6 49 58 
iſt internal contact with the Sun, at 7 '7 It 
Sun ſet behind a hill is By 

Clock before mean time o 1 8,8 


* y 2 For 
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For the LATITUDE of the place. 


Obſerved by a Hadley's quadrant, divided into mi- 
nutes, the double meridian altitudes of Jupiter and 
Cor Scorpii, reflected from water. 


Double meridian altitude of Jupiter. }| Double meridian alti- 
| | tude of Cor Scorpii. 


. 1 


May 30 = 77 6 June 28 
June 14 = 77 50 29 
17 = 77 55 39 || July 7 
[3 Þ , BE & 8 
By another obſerver, = 78 3 © 
Jane 23 = 78 4 © 
29 = 78 10 45 || 
Jaly:' 4 © 90 14-0 1 
: 0 = 
Clear weather, in general, during theſe obſervations ; and 


Fahrenheit's thermometer, in the middle of the day, between | 75 and 80 
— in the night, between 68 and 71 


For the LoxG1TvuDE of the place. 


g I 
May 30 Emerfion of Jupiter's firſt ſatellite 12 59 56 
Clock before mean time 3 3 


May 31 Emerſion of Jupiter's 2d ſatellite 10 51 51 
Clock before mean time © #8 4s 


—_—_— 


June 8 Emerſion of Jupiter's firſt ſatellite | 9 22 34 
Clock before mean time o 1 164 


2 | — | Theſe two are 
June 15 Emerſion of Jupiter's firſt ſatellite 11 1 molt to be de- 
Clock before mean time 0 21 pended upon. 


N ITE | uncertain to 
June 25 Immerſion of Jupiter's zd ſatellite 11 59 56 12 55 or6” 
Clock before mean time — 1 44 


"July i Emerſion of Jupiter's firſt ſatellite 11 30 57 
| Clock before mean time Bs We 


ECLIPSE 
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ECLIPSE OF THE SUN. 


| - 
June 4 Firſt contact at 6-5 
| Laſt contact at 7 

Clock before mean time © 


Elev. of Q's l. limb by Hadley's quad. at 24 conan 14 #1 a3. 


Dip of the horizon, for 160 feet above the level of the ſea, is to be allowed. 


.< 
hed 


SIR, 


1 Have been diſappointed in the pleaſure I pro- 
miſed myſelf, when, I ſaw you, of obſerving 
ſome . 9 of fixt ſtars, by the Moon, &c. 
We ſhall be glad, if theſe obſervations can be of any 
ſervice. We have endeavoured to diſcover to you the 
degree of dependance to be placed thereon. 

With regard to the clock, we conclude from theſe 
equal altitudes (corre&ing for difference of declination, 
&c.), that, on the 3d of June, it was before mean 
time 1/ 87,8, You will eaſily diſcover if there is 
any error. We afterwards regulated by frequent 
equal altitudes, by a meridian line-on the bottom of 
a window, and by the ſetting of ſtars behind ſome 
ſolid buildings. | 

The latitude appears, from theſe double altitudes, 
to be ſomewhere between 36* 3', and 36* 4'; but 
from more corre& declinations, &c. you will be able 
to determine it more preciſely. 

For the eclipſe, we had no micrometer, nor any 
other method of determining the quantity of it. 


1 To 


1 
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To the eye, between ith or th of the Sun's dia- 
meter ſeemed to be eclipſed. Though the beginning 
be rather incorrect, the end may be depended on. 
We ſhall be glad if you can determine, from 
hence, the latitude and longitude of the place, and to 
know the reſult of the diſcoveries made in our ſyſtem, 
by the obſervations of the late tranſit, if you will 
favour us. | 


I am, 


SIR, 


Your moſt obedient, 


humble ſervant, 


} . Joly 14. 
11 1769. 
i | 5 


Alerunder Jardine. 


By re-computing theſe obſervations, I find, that 
— i the external contact of Venus happened at 6* 51 8%, 
11 the internal contact at 7 8“ 21“, the beginning of 
1 the eclipſe of the Sun at 186 8/0, and the end at 

} 19 20” 33“, all apparent time; and that the lati- 
tude of the place, by the mean of the 4 altitudes of 
Cor Scorpii, is 36* 4 44”, N. The dip of the ho- 
para of the ſea, for an elevation of 160 feet, may be 
eckoned 1 2' 5”, 


Nevil Maſkelyne. 


1 XLVI. Of- 
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XLVI. O&/ervations of the Tranſit of Venus 
over the Sun, June 3, 1769. In a@ 
Letter to the Reverend Nevil Maſkelyne, 
F. R. S. Aſtronomer Royal, from John 
Winthrop, Eſquire, F. R. F. Holliſian 
Profe or of M athematics at Cambrid ge, 
in New England. 


Cambridge, New-England, Sept. 5, 176g. 
REeveREND SIR, 1 


; ReadDec. 7, J BEG leave to lay WIED you my ob- 

52 755 ] ſervation of the late tranſit of Venus, 
the beginnin of which I obſerved, in this place, with 
all the care I was capable of. Our ſituation on this 
North American l, I am ſenſible, was not the 
moſt favourable, as we could ſee only the firſt part 
of the tranſit ; yet, I preſume, careful obſervations, 
wherever made, will have their uſe in determining 
the grand problem of the Sun's parallax ; at leaſt, 
may ſerve as collateral evidences to the capital obſer- 
vations. 

Our apparatus having been wholly deſtroyed by 
fire, about five years ago, we have fince procured a 
new ſet of aſtronomical inſtruments, made by ſome 


of the moſt eminent hands in London, A clock, by 


[ 352 ] 

Mr. Ellicott, with the pendulum of his invention, 
having the bob ſupported by levers. An aftrono- 
mical quadrant, of 2 feet radius, made by Mr. 
Siſſon; and an equal altitude inftrument, by Mr. 
Bird ; each having three horizontal wires in the te- 
leſcope. A reflecting teleſcope, of four feet focus; 
another of two; and another of 1 foot ; fitted with 
an object glaſs micrometer, of 211 feet focus; all 
three made by the late Mr. James Short. 

I was obliged to remove the clock to another 
apartment, for the ſake of the tranſit, which I did 
on the 23d of May, when I took ſome equal alti- 
tudes. By reaſon of an almoſt continual ſucceſſion 
of cloudy weather till the end of that month, I could 
make but few material obſervations afterwards for 
regulating the clock. But, happily, the weather 
cleared up on the iſt of June, about noon, and con- 
tinued fine for ſeveral days. As the preciſe know- 
lege of the true time 1s of the utmoſt conſequence in 
the preſent caſe, I ſuppoſe a particular account of the 
obſervations made for this purpoſe, within a few 
days of the tranſit, will be moſt fatisfaQtory to you; 


and this muſt be my apology for the prolixity of the 
detail, 


Obſer- 


XN. > 


Obſervations for regulating the clock. 


Very cloudy till noon ; the Sun hardly viſible for a minute at a time; fo that I could make only the 
following ſparſe obiervations. 


Equal altitudes of the Sun's limbs. 


Morning. I. Afternoon. Middle Times 
* H 3 


n O oa the meridian. 


3 
7 55 13 +4 o 6 | 11 57 39,5 1 
quation— 4,2 | 11 57 3593 
5 — II. 35,0 
II. | 11 57 35,3 © on the meridian III. 35,2 
81355 4143] ry = 


14 6 3 41 13 11 57 9 Mean 11 57 35,4— 


© on meridian 11 57 40,4 
2 * 


— £4 or, true time of noon 
5 11 57 35-6 © on the meridian 2 
8 21 21 3 33 57 11 57 39 
equation — 3,8 
1 57 35,2 © on the meridian 
— — _ — — ũ— — — — ͤ ꝓ Dũ 
I. 
Sn) oY 51 49 44. ; 
O'sup. limb 2 4 49 50 38 4355 
3 6 © 49 28 .. 44 
PREY 6 30 48 58 | 11 57 44 
| Tw.limb J 7 41 47 40 | 4355 
22 HS ES, ==....5 
Mean 11 57 4375 
Equation Wy 3.77 
O on meridian 11 57 46 
— - — —ñ—ͤöj —ñ—ä— —— — — — 
II. | 
3 43 41 44 
O'sup. limb 2 12 58 42 3! 44-3 
| 3 14 9 41 19 11 57 44 
EY 14 39 40 49 44 
blow. limb 2 15 50 39 38 44 
8 38 27 1 00 - 
Mean 11 57 44.1 
Equation 8 


165 
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1769 Morning. Afternoon, Middle times. 
June III. 
2 2 DW 7: a Wo a 3 
0 1 | 
O's up. limb J 8 35 42 19 45 43.5 
3 - 4 4 33 43.5 
1 iv 2 | I 57 4355 
low.limb 4 38 37 16 51 44 
3 39 48 3 15 40 | 44 
Mean 11 57 437 
Equation =3,3 
© on meridian 11 57 40,4 
N IV. 35 1 . 
I) 8 41 49 9 "37 -1 43 O on the meridian, 
©'s up. limb | ": 12 25 43 . 
3 44 13 11 14 [11 57 43,5 I. 11 57 40 
5 44 45 10 43 44 II. 40,4 
low. limb J 45 57 9 30 43,5 III. 40, 4 
3 6 43.5 IV. 40, 2 
Mean 11 57 43-4 Mean of all 11 57 40,3 
Equation —3.2 


| © on meridian 11 57 40,2 


or, true time of noon by the clock. 


I. OO men 
I ] 
H 3 Q's up. limb J 7 46 28 9 12 | 
39 47 39 6 1 | 1.57 50 
| I 48 9 7 31 |equat. —3,8 
| low.limb J „ 
1 3 a 
© on meridian 11 67 46,2 
II. (Hed | GE: 15 
13 7 xn 38 g-$-| 5O 
[O's vp. limb J 52 48 2 51 49,5 
3 53 59 1 11 57 19.5 
EE 54 29 
low. limb J I „ 4 0: 0 50 
3) $56 50 | 
ESR © 11 57 49,7 5 
Equation —3.74 


O on meridian 11 57 46 


L265; 3 


1005 Morning. Afterncon. Middle mes. 
thts 
Tyne; III. ; 
k i „ 1 6 
| ; 11758 51 96 45 48.5 O oa the meridians 
©*s up. limb | GS 28 55 35 43,5 
| 3 0.05 54 34 | 11 57 40,5 I. 11 57 46,2 
| X r C3 35 | II. 40 
low. limb J 2 54 $2 40 | - 50 II. 455 
. 50 1 W 
| 7 — 1 57 40t Mean of all 11 57 45,9 
Equation —3,6 or, true time of noon by the clock. 
| © on meridian 11 57 4535 At #4.) thermometer $5F. 
5 „„ = e 
O 4 11 7 45 1 10 51 | 56 
x Q's up. limb J 46 12 9 40 56 
33 47 23 8 2g | 11 57 56 
8 47 53 7 59 56 
low. limb 4 49 4 6 48 |} 56 
S 90 39S. 4. IF 3 
; Mean 11 57 56= 
| Equation —3,0 
ock. 2 © on mendian 11 57 52.4 
I. 5 
I 
9's up. limb J 7 52 32 3 20 55 
3 53 42 2 9 1 4 885 
3 FRE . ©. 140 11 57 5 
low. limb 9 „6 v0 | 56 
JGG... ; 
| Mean 11 57 56 
Equation ä 
© on meridian 11 57 52,5 
RRR —_— 138 
III. | FO 
| 11 7 57 38 58 11 54,5 © on the meridians 
{O's up. limb J 58 50 57 © 55 | 
3 oO 2 $5 49 | 1 57 5555 I. 11 57 $244 
3 0.59 55 19 $55 II. 52,5 
low. limb J I 42 54 8 55 III. 51,7 
349% © 472... 33% $7 OR 97 3 
Mean 1 57 65,1 Mean of all 11 57 52,2 
* 3 EF or, true time of noon by the clock. 


O on meridian 11 57 51,7 
Z K 2 ; Obſervation 
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Obſervation of the TRANSIT of Venus. 


I choſe to obſerve the tranſit with the 2 feet te- 
leſcope, as I ſuppoſed moſt of the obſervations in 
other parts would be made with teleſcopes of that 
fize; and I uſed a power that magnified go times, 
which gave a very diſtinct view of the ſpots then on 
the Sun, Soon after two o'clock, I began to look 
on the Sun's upper limb, where the Planet was to 
enter. The firſt impreſſion I perceived was at 
2h 27/ 51”, by the clock, the Sun being then per- 
fectly clear. I. then reſted my eye, which was pretty 
much fatigued, to prepare it for the total ingreſs or 
interior contact. At 20 45 15”, I began to be 
doubtful whether the internal contact was not formed; 
but at 20/7 was ſatisfied that it was paſt, the Sun's 
limb being reſtored to its integrity, in the place where 
it had been interrupted by the Planet. During this 
interval of near 5”, there ſeemed to be a duſkiſhneſs 
in the place of contact; my idea of which is well re- 
preſented by Mr. Dunn's figure of what he calls the 
grey contact, in Phil. Tranſ. Vol. LIE. Tab. vis. 

190. * 
: By the foregoing equal altitudes it appears, that 


the clock was now 2” 13” + too flow. I therefore 
ſtate the obſervation. as follows: 


Apparent time. 
1 fr 
| Firſt vifible impreſſion of Venus upon the Sun 2 30 4 
Internal contact 47: 30 


This time of internal contact, I think, cannot differ 
above 2“ from the truth, and perhaps may not 
5 | differ 
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differ 17. But about 4“ of Venus's diameter muſt 
have entered upon the Sun before I perceived the im- 
preſſion. At nine in the morning, I obſerved the 
Sun's diameter, in the horizontal direction, to be 
1 21 1 parts of the micrometer, = 31“ 33,2. 
At 5* 34 27”, the Sun's north limb was diſtant 
from Venus's ſouth limb 9 3 of the micrometer, = 
6” 10/7,2., At 5h 37 25”, I found no ſenſible dif- 
ference; and the Sun's north limb was then diſtant 
from Venus's north limb 7 144 of the micrometer, = 
5 17,6. This gives Venus's diameter 58“%,6; and 
the leaſt diſtance of centers 959%, 7. Hence, the 
true duration of the ingreſs ſhould be 18” 56“; but 
this being here contracted 15“, by parallax, is reduced 
to 1870 41”. So that the firſt contact, ſtrictly fo called, 
happened 1'4 before the impreſſion was diſcovered ; 
and the central ingreſs was at 2* 387 5”, The neareſt 
approach was nearly, I ſuppoſe, at 5* 37”. 

After Venus was entered upon the Sun, I viewed 
her attentively ſeveral times, with a power of the great 
teleſcope which magnified 260 times, but could per- 
ceive no ſuch duſkiſhneſs round her as I faw at the 
internal contact, nor that imperfect light upon her 
diſk, eſpecially near the centre, which Mr. Dunn 
ſpeaks of; neither could I diſcover any ſatellite. Soon 
after fix, the weſtern ſky began to be over-caſt, fo 
that for a confiderable time before ſun-ſet the Sun 
was h1d, 

I made obfervations for determining ſome other 
poſitions of Venus upon the Sun; but as they can be 
of no ſervice in the grand problem of the parallax, I 
think it needleſs to ſwell this letter, very long already, 
with them. I therefore only add, that the latitude of 


this 
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this place is nearly 42* 25 N. and the difference of 
meridians weſt from London about . But this 
may be farther aſcertained by the toilowing emerſions 
of Jupiter's ſatellites, which I oblerved with the 2 
feet reflector. 


Emerſions of Jupiter's firſt ſatellite. 


Apparent time. . 
1768 April 23 9 13 52 1569 May 14 10 19 7 
May 18 9 27 27 Aug. 23 7 31 50 
June 10 9 37 25 — — — — 
July 3 9 45 54 Emerſion of A's ſecond ſatellite. 


Jann 9 1 


I ſubmit the foregoing obſervations to your candid 
acceptance; and am, with great reſpect, 


REVEREND SIR, 


Your moſt obedient bundle ſervant, 


John Winthrop. 


XLVII. Of 
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XLII. Of the different Quantities of Rain, 
which appear to fall, at different Heights, 
over the ſame Spot of Ground, By 


William Heberden, M. D. F. R. S. 


* COMPARISON having been 
769. made between the quantity of rain, 
which fell in two places in London, about a mile 
diſtant from one another, it was found, that the rain 
in one of them conſtantly exceeded that in the other, 
not only every month, but almoſt every time that it 
rained. The apparatus uſed in each of them was 
very exact, both being made by the ſame artiſt; and 
upon examining every probable cauſe, this unex- 
pected variation did not appear to be owing to any 
miſtake, but to the conſtant effect of ſome circum- 
ſtance, which not being ſuppoſed to be of any mo- 
ment, had never been attended to. The rain-gage 
in one of theſe places was fixed ſo high, as to riſe 
above all the neighbouring chimnies; the other was 
conſiderably below them; and there appeared reaſon 
to believe, that the difference of the quantity of rain 
in theſe two places was owing to this diiterence in 
the placing of the veſſel in which it was received. A 
funnel was therefore placed above the higheſt. 
chimnies, 
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chimnies, and another upon the ground of the gar- 
den belonging to the ſame houſe, and there was 
found the ſame difference between theſe two, 
though placed ſo near one another, which there 
had been between them, when placed at fimilar 
heights in different parts of the town. After this 
fact was ſufficiently aſcertained, it was thought pro- 
per to try, whether the difference would be greater at 
a much greater height; and a rain-gage was there- 
fore placed upon the ſquare part of the roof of 
Weſtminſter Abbey, being at ſuch a diſtance from 
the weſtern towers, as probably to be very little at- 
fected by them, and being much higher than any 
other neighbouring buildings. Here the quantity of 
rain was obſerved for a twelvemonth, the rain being 
meaſured at the end of every month, and care being 
taken, that none ſhouid evaporate, by paſling a very 
long tube of the funnel into a bottle through a cork, 
to which it was exactly fitted, The tube went 
down very near to the bottom of the bottle, and 
therefore the rain, which fell into it, would ſoon 
riſe above the end of the tube, ſo that the water 
was no where open to the air except for the ſmall 
ſpace of the area of the tube : and by trial it 
was found, that there was no ſenſible evaporation 
through the tube thus fitted up. 


The following table will ſhew the reſult of theſe 
obſervations. 


From 
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From July the 7th, 1766, to July the 7th, 1967, 
there fell into a rain-gage fixed | 


Below the top Upon the top Upon Weſt- 
Jof a houſe, | +a — us 10th Ab- 
| inch, inch. 
1766 from the 7th of July to the end | 3,591 3,210 
| Auguſt 0,558 | 0,479 
September | 0,421 0,344 
OQober | 2,364 2,061 1,416 
November 1,079 | 0,842 0,632 
December | 1,612 1,258 0,994. 


1767 January { 2,071 1,45 5 1,035 
. February | 2,864 2,494 1,334 
March 1,807 1, 303 0,587 
Ae | 1,437 | 1,213 | 0,994 
N 2,432 1,745 1,142 


June J 1,977 | 1,42 
from the 1K of July to the 7th | 0,395 ©, 309- 4h 


22,608 | 18,139 |} 12,099 


By this table it appears, that there fell below the 
top of a houſe above a fifth part more rain, than what 
fell in the ſame ſpace above the top of the ſame houſe, 
and that there fell upon Weſtminſter Abbey not 
much above one half of what was found to fall in the 
ſame ſpace below the tops of the houſes. This ex- 
periment has been repeated in other places with the 
ſame event. What may be the cauſe of this extra- 
ordinary difference has not yet been diſcovered ; but 
it may be uſeful to give notice of it, in order to pre- 


vent that error, which would frequently be com- 


mitted in comparing the rain of two places without 
attending to this circumſtance. 
It is probable, that ſome hitherto unknown property 
of electricity is concerned in this phenomenon. This 
Vor. LIX. SY power 
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power has undoubtedly a great ſhare in the deſcent of 
rain, which hardly ever happens, if the air and 
electrical apparatus be ſufficiently dry, without mani- 
feſt ſigns of electricity in the air. Hence it is, that 
in Lima, where there is no rain, they never have 
any lightning or thunder (a); and that, as M. Tourne- 
fort was aſſured, it never rains in the Levant but in 
winter, and that this is the only ſeaſon in which any 
thunder is heard (5). If this appearance therefore 
could be accounted for, it would probably help us to 
ſome more ſatisfactory cauſes of the ſuſpenſion of the 
clouds, and of the deſcent of rain. 


(a) See the Engliſh tranſlation of the voyage of Don wo" 
Juan and Don Antonio de Ulloa to South America, vol. II. 


book i. chap. 6. p. 69 and 79. 
(b) Voyage du Levant, let. X. p. 429. 
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XLVIII. An Account of an Obſervation 
of an Ecli e of the Moon, made at 
Hawkhill, ear Edinburgh. In a Lez- 
ter to the 4 Aſftrenomer Royal, from James 


_ Lind, 5 


Edinburgh, December 14, 
1769. 
DE AR SIR, | 


Read Dec. 21, Y HERE ſend you our obſervations 

3 on the eclipſe of the Moon, the 12th 
current; I wiſh it had rather been an account of an 
occultation, but the ſeeing of them ſeems to be de- 
nied to us: the night of the laſt was the only cloudy 
night that has been here for theſe four weeks paſt; 
the weather having been more like ſummer weather 
than that of winter. 

The morning of the eclipſe was very clear, and in- 
clining to froſt. Before we got to the obſervatory, 
near one third of the Moon's diſc, where the firſt con- 
tact began, was covered with a ſmoaky appearance, 
which made us apprehend the eclipſe was begun; 
but, on getting to the obſervatory, we ſaw, by our 
teleſcopes, the Moon's limb was till untouched ; 
Aa a 2 about 
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about five minutes after, at 16* 307 517 mean time, 
a thick darkneſs came on the Moon's upper limb, 
which was till diſtinctly to be ſeen through it. At 
16> 39/ 21“ the limb was broke. The middle of 
the eclipſe was reckoned to be the middle time be- 
twixt the diſappearing of this limb, and the re- 
appearing of the other. I likewiſe ſend you the 
fidereal times, by which the obſervations were taken, 
each obſervation being corrected to leſs than half a 
ſecond ; the mean times are not ſo near, being taken 
from the other by means of a table; but are till 
correct enough for obſervations which, of themſelves, 
cannot be obſerved with great preciſion. 


ECcLIPSE oF THE MOON, 


December 12, 1769, at Hawkhill. 


Sid. time. Mean time. 
EE 8 > WS HA 


iſt contact of darknels 9 59 19 
Moon's limb broke | 10 7 50 
Clear fpot in or about 1. 
Terra Pruinæ touched f 75 22 
Ditto diſappeared 10 16 02 
touched 10 28 58 
Copernicus} central 10 30 32 
L diſappeared 10 31 32 17 2 59 
Mare Criſium touched 10 59 53 17 31 15 
Ditto diſappeared 11 9 23 = 17 40 44 
Middle of eclipſe 11 32 37 = 16 


16 30 51 
16 39 21 
16 46 51 
16 47 31 
17 © 25 
87 1.59 


1818 


nn 


18 3 54 
Iſt 
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Sid. time. Mean time. 
h Fd H h / 2 


1ſtclearſpot re- appeared, 
but indiſtinctly, being f 12 14 24 


1 little cloudy 
are Criſium totall 

emerged 11 3 
Moon's limb compleated 12 57 24 = 19 28 27 


2d contact of darkneſs 12 59 24 = 19 30 27 
End of ſmoaky appear- 


I 


ance 113 5 25 = 19 38 27 


Towards the end it was very clear, and I make no 
doubt but we ſhould have ſeen the ſmoaky ap- 
pearance, had it not been for the day-light coming 
on. 

Since J wrote to you laſt, we have taken another 
meridian obſervation for the latitude, and made it 
55, 57 30" N. | 

In looking into the Abridgment of the Philoſo- 
phical Tranſactions, Vol. VII. p. 140, I found an 
account of an annular eclipſe of the Sun, obſerved at 
Edinburgh, by Mr. Mac Laurin, in the year 1737; 


which = help to determine our longitude for the 
preſent, till it is done more correctly by occultations 


of the ſtars by the Moon, or eclipſes of * s ſa- 
tellites. I am, with reſpect, 


81 R, 


Your moſt devoted, humble ſervant, 


James Lind. 


RE MARES 


18 45 34 


19 18 29 


| 
| 
| 
| 
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REMARKS BY THE ASTRONOMER ROYAL. 


The beginning of the eclipſe was obſerved at 
the Royal Obſervatory at 10 20” 29/7, and the 
biſſection of Copernicus at 10 43“ 237 ſidereal 
time; which, compared with the correſpondent ob- 
ſervations above, give 12' 39” and 12' 51” of ti 


for the difference of meridians of Hawkhill and 
Greenwich, 


"1 


Nevil Maſkelyne. 
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Received Oftober 5, 1769. 


XLIX. An Account of Two Auroræ Bo- 
reales ob/erved at Oxford. In Tro Ler- 
ters to Mathew Maty, M. D. Sec. R. S. 
from the Rev. John Swinton, B. D. F. R. S. 


Oxford, Member of the Academy degli 
Apatiſti az Florence, and of the Etruſcan 
Academy of Cortona in Tuſcany. 


Goo D SIR, 
* 7. AS TING my eye towards the 


northern part of the hemiſphere, on 
Sunday, February 26, 1769, about 8h 30“ P. M. I 
diſcovered there a pretty bright Aurora Borealis of 
the common kind. For a ſhort time, there was a 
very quick ſucceſſion of lucid columns, and coruſ- 
cations ; which ſeemed ſmaller than they uſually are 
in fuch meteors, that appear often enough here. 
They were of ſo pale a yellow colour, that ſome 
of them ſeemed to be almoſt perfectly white. In 
this, however, nothing very remarkable, or uncom- 
mon, could be diſcerned. 1 

ut: 


Cuſtos Archivorum of the Univerſity of 
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But what principally engaged my attention, at 
this time, was the gradual approach of the Aurora 
towards the ſouth, inſomuch that though it was 
at firſt molt apparently an Aurora Borealis, and that 
of the common kind; it nevertheleſs, by the gra- 
dual variation of its original poſition, ſeemed to have 
commenced a ſort of Aurora Auſtralis, (1) of which 
uncommon ſpecies of meteors I have given a ſhort 
account in one of my former papers, before its 
extinction. This happened a little before nine 
o'clock ; after which nothing worthy of notice, as 
far as I could learn, during the remainder of the 
night, in any part of the heavens, occurred. 

As the gradual variation of the original poſition, or 
fituation, of this phænomenon ſeemed to me a pretty 
extraordinary circumſtance, and was ſuch a one as I 
had never obſerved, nor heard of, before ; I thought 
myſelf hereby ſufficiently authorized to communicate 
the very conciſe deſcription of this meteor, now ſent 
you, to the Royal Society. You will therefore be fo 
good as to excuſe the trouble given you by the com- 


munication ; and believe me to be, with all poſſible 
conſideration and eſteem, 


SIR, 


Your moſt obedient humble ſervant, 


Chriſt-Church, Oxon. ; | 
Sept. 28, 1769. John Swinton, 


(1) Philoſoph. Tranſa, vol. LIV. for the year 1764, p. 328, 
329. Lond. 1765. | 


LETTER 
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Received October 5, 1769. 
LETTER H. 


GOOD SIR, 


Read Dec. 7, EING in my parlour, with the 
759. ſaſhes down, on Saturday, Septem- 
ber 9, 1769, at 80 20“ P. M. I obſerved, with no. 
ſmall degree of aſtoniſhment, through the glaſs, 
fuch a. redneſs in the ſky as proceeds from the re- 
flection of a great fire. This + was at firſt inclined 
to conſider as a ſort of deception, occaſioned by the 
glaſs through which fo uncommon an object ſeemed 
to preſent itſelf to my view ; but ſtepping out imme- 
diately into the yard, I found it to be a real ap- 
pearance, reſembling a flame, in the atmoſphere, 
and conſequently a very unuſual fight. The meteor 
was, however, of no very conſiderable extent; bein 
almoſt intirely confined to that ſmall. tract of the 
heavens occupied by Ur/a Major, part of Urſa Mi- 
nor, and the intermediate ſpace, containing the tail 
of Draco, between. thoſe two. conſtellations. It re- 
mained about 207, after I firft diſcovered it, without 
any material change, or variation; and at 8* 4o/ 
P. M. as I found by conſulting. my watch, almoſt 
inſtantly diſappeared, 
The wind on the gth was, for the moſt part, W. 
and 8. W. and the weather ſhowery.. The rain, 
Vou, LIX. B bb however. 
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however, notwithſtanding the favourable ſituation of 


the wind, was ſomewhat cold, and the whole day 
aſpect 


had a lowering winterly A ſmall ſhower 
fell, juſt before I diſcovered the phznomenon here 
deſcribed. The light caſt by it was nearly equal to 
that of the full moon, on a cloady night. The 1oth 
the wind continued in the ſame quarter as before; 
and the weather was much the ſame, attended by a 
diſagreeable chillneſs in the air, as that of the pre- 
ceding day. All the principal ſtars of the above- 
mentioned conſtellations very clearly and diſtinctly 
appeared, through the ſeemingly fiery vapour, with 
which the tract occupied by them was ſo Reangely and 
ſo remarkably tinged. 

As the luminous appearance ſeen at London, be- 
tween eight and nine o clock, the ſame night, from 
the ſhort account given of it in one of the public (1) 
papers, ſeems to have agreed in all reſpects with 
that obſerved by me at Oxford, at the very ſame 
time, it may be conſidered, without any impropriety, 
as the very meteor here deſcribed. Admit this, and 
I can ſee nothing improbable or unnatural in ſuch a 
ſuppoſition, and it muſt be allowed, that the atmo- 
5 was at London in the ſame diſpoktion, with 
regard tothe exhibition of this ſpecies of meteors, as at 
Oxford, the very ſame inſtant of time; and-impreg- 
nated in. both places with the ſame kind of luminous 
vapour, at that inſtant, which occaſioned the pro- 
duction of the phænomenon I have here been endea- 
vouring to deſcribe, 


(1) The Gazetteer and Evening Advertiſer. N“ 1265. Sep- 
TEMBER 11, 1769. , 
˖ 


ö 

It may not be improper to obſerve, that the 
minous appearance of September 9, 1769, in ſeveral 
reſpects, was ſimilar to that moſt remarkable one 
feen by me here, December 5, 1737; but differed 
from it in the three following particulars: 1. The 
former of theſe was not ſo red, nor did fo much re- 
ſemble the colour of blood, as the latter. 2. The 
former did not tinge near ſo confiderable a part of 
the hemiſphere as the latter. 3. The meteor of De- 
cember 5, 1737, which I perfectly well remember, 
was of a much longer duration, than that of Sep- 
tember 9. 1769. All which will very clearly appear 
from Dr. Huxham's ſhort deſcription of the former 
of theſe meteors, tranſmitted to the Royal Society, 
and printed in the (2) Philoſophical Tranſactions, 
compared with the ſhort account of the latter, drawn 
up by me, in the preceding part of this paper. The 
meteor of December 5, 1737, different from moſt, 
if not all the others, that had till that time been ob- 
ſerved, was looked upon, if I remember right, as a 
ſingular appearance, by the great Dr. Halley himſelf. 

For, that moſt excellent aftronomer, mathematician, 
and phyſiologiſt, I think, told me, when we dined 
together, at Mr. Swete's, in Greenwich, the follow- 
ing year, that he had never met with a ſimilar phæ- 
nomenon, in the whole courſe of his obfervations. 

I muſt not forget to relate, that a moſt tranſcend- 
ent brightneſs, or very uncommon. illuftration of the 
atmoſphere in the north, preſented itſelf to my view, 
on September 9, 1769, at 106 15“ P. M. which 


(2) Pbiliob. Tran ſact. vol. XL. for the month of December, 
1738, p. 437, 438. 
B b b 2 covered 
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covered about half of the interjacent ſpace between 
Urſa Major and the horizon. The light caſt by this 
moſt remarkable crepuſculum ſeemed much to exceed 
that of the full moon. It was not, however, of any 
long continuance ; the whole being abſorbed by dark 
fuſcous clouds, in leſs than a quarter of an hour after 
I firſt perceived it. This I could not help conſider- 
ing as a ſort of ſequel to the unuſual phenomenon 
that had preſented itſelf to my view about two hours 
before. - | 

Since I began this paper, 1 have been informed by 
Mr. Parſons, ſtudent of Chriſt-Church, that he and 
the Reverend Mr. Whitchurch, likewiſe ſtudent of 
Chriſt-Church, on Thurſday, September 21, 1769, 
between 8b and g* P. M. diſcovered a dark and 
blackiſh cloud, or vapour, in the north, contiguous to 
the horizon; from whence iſſued a meteor, which 
bore a much greater reſemblance to that of Decem- 
ber 5, 1737, both in colour and extent, than the 
luminous appearance I had obſerved twelve days be- 
fore. The colour of this meteor was ſo vivid, and 
the whole formed ſo lively a repreſentation of a 
great deep red flame, that thoſe gentlemen, as well 
as others that ſaw it, imagined ſome of the houſes in 
the town to be ſet on fire; but, upon inquiry, found 
that no ſuch accident had happened. It tinged a con- 
ſiderable tract in the northern part of the hemi- 
ſphere, and particularly the ſpace between Ur/a 
Major and the horizon. It ſoon grew very pale, 

and its total extinction was ſo fully completed by 


8h 45 P. M. that not the fainteſt traces of it could 
then be diſcerned. 


I A very 
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As very few, if any, inſtances of this ſpecies of 
meteors, which greatly differ from the common 
Auroræ Boreales, have occurred fince Dr. Halley's 
death, which happened in the beginning of 1742; 
and as I am fully perſuaded of his having declared to 
me at Greenwich, as has been already obſerved, that 
he had met with only one of them, in the whole 
courſe of his obſervations; I was inclined to believe, | 
that the ſhort account of another, or rather two others, | 
of them, tranſmitted to you in this paper, would not 
prove unacceptable to the Royal Society, and there- 
fore that you would excuſe the trouble given on this 
occaſion, by, 


GooD SIR, 


| 


Your much obliged, 
and moſt obedient, 


humble ſervant, 


Chriſt-Church, Oxon. 1 
Sept. 30, 1769. | John Swinton, 


P. 8. October 2, 1769. We had laſt night here 
ſome beautiful Auroræ Boreales, of the common 
kind; which began to appear in the north and north- 
eaſt, a little after 8*, and continued till near q P. M. 
The flaſhes, or coruſcations, were of a very pale yellow 
colour, and ſome of them aſcended up to the zenith; 
the undulations of ſhining matter were quick and nu- 
merous, and the city almoſt as light as if illumina- 
tions had been made in ſeveral parts of it. 


L. Ober- 
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I. Obſervations of the Tranfit of Venus on 
June 3, 1769, and the Eclipſe of the Sun 

on the following Day, made at Paris, and 

other Places. Extracted from Letters ad- 

dreſſed from M. De la Lande, of the Royal 
Academy of Sciences at Paris, and F. R. S. 
ta the * Royal ; and from a 
Letter addreſſed from M. Meſſier 70 
Mr. Magalhaens. 


Read Dec. 14, MESSIER, with the beſt 
1769. achromatic teleſcope at Paris, of 
12 feet focus, made by M. Antheaulme, obſerved 
the firſt internal contact at 7 38” 43“, apparent time 
reduced to the Royal N and, he thinks, 
without an uncertainty of two ſeconds: and this is the 
obſervation in which I moſt confide. M. Du Sejour, 
and M. Caflini, the ſon, at the Royal — 
with much leſs teleſcopes, ph vary it alſo at 385 
43”. M. de Fouchy, M. Bailly, M. De of 
and two opticians, who were at the Meute, obſerved 
the contact at 7* 38” 45”, reduced to Paris, M. 
Caſſini de Thury, at the Royal Obſervatory, noted 
it at 7 3 8.53”; M. the Duke de Chaulnes at 7* 
38“ 57” | bk with new achromatic teleſcopes of 
Dollond of 31 feet. M. Maraldi, at the Royal Ob- 


F {ervatory, 
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ſervatory, obſerved at 7* 38” 50”, with a good achro- 
matic teleſcope of 3 feet, made at Paris, but he 
thinks the obſervation liable to an error of ten ſe- 
conds. M. Le Mannier, at St. Hubert, obſerved at 
7 38” 51“, reduced to Paris (by adding 1” 58”). 
M. Fouguere, at Bourdeaux, at 7* 38” 50%, ces 
to Paris, taking in the difference of parallax, which 
is two ſeconds preater at Paris than Bourdeaux. 

We have allo received ſeveral obſervations of the 
eclipſe of the Sun. M. de Thury ſaw the beginning at 
6 467 49“ apparent time. M. Jeaurat, at 66 460 
40%, at the Military School, which is 77 J to the weſt 
of the Obſervatory. M. Maraldi ſaw the end at 
8* 27/ 117%. M. Jeaurat at 8* 277 4“, or 8* 27 11/1 
reduced to the Obſervatory. M. Meſſier at 88 
27" 24”. 

The obſervers at Rochfort, Lyons, and Avignon, 

did not ſee the tranſit of Venus; it was obſerved at 
Breſt at 7* 12” 5”, or forty ſeconds later than at Pa- 
ris, if we ſuppoſe the difference of the meridians to 
be well known. 'This point we ſhall examine here- 
after. For my part, I could not obſerve the inter- 
nal contact of Venus; I was preciſely in the place 
where the clouds came on twenty-five ſeconds too 
ſoon ; neither was it obſerved at the Military School, 
which is cloſe to Paris. 
There was alſo another obſerver at Breſt, M. Ver- 
dun, an officer of the marine, who obſerved the in- 
ternal contact of Venus at 7* 11” 37”, apparent 
time, which makes 7* 38” 58”, reduced to Paris. 
The end of the Solar eclipſe was obſerved at 
Breſt at 7* 56' 33“ and 7 56' 44” by the dif- 
terent obſervers, 


M. Pingre, 
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M. Pingre, at Cape Francois, obſerved the two 
eontacts of Venus in the latitude of 19® 47” at 2 267 
12”, and 2* 44 44”, apparent time, with a five feet 
achromatic teleſcope, but we do not yet know the 
longitude of the place ſufficiently. I expect him to 
return ſoon, and that he will himſelf draw the con- 
cluſions from his obſervations. At Martinico, one of 
our miſſionaries obſerved the contacts at 3" 15” 14”, 


and 3* 33“ 57“; when we have the longitude exact, 
this obſervation will alſo be of uſe. 


I will fend. you ſhortly all the obſervations of the 
iſt ſatellite, which I can collect. Here are ſome 


made at Gottingen, which I have juſt received from 
Mr. Liunberg. 
6 


1769 April 21 Im. 1 Sat. 13 21 37 Refractor of 14 feet. 


28 15 14 34 Ditto of 10 f. of Liberkuhhn. 


30 9.43 21 The ſame. 
May 23 Em. 1 12 6 31 


So far M. De Lalande. 
The Extract of M. Meſſier's Letter to M. Magal- 


haens is as follows: 


I obſerved the tranſit of Venus, June 3, 1769, at 
the College of Louis le Grand at Paris, which is 2” 
to the eaſt of the meridian of the Royal Obſervatory. 
L had an achromatic teleſcope, of 12 feet focus, winch 
had an aperture of 433 inches, and magnifted 180 
times, with the view of making my obſervation more 
correſpondent to that which M. the Abbe Chappe 
was to make, in California, with a teleſcope of the 
ſame length, the fame magnifying power, and equal 
goodneſs. The firſt contact could not be ſeen, on 
account of a very thick cloud ; there even fell ſome 


rains. 
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rain. I waited for the ſecond; the Sun then was 
pretty clear, But there were ſome vapour ww} ch 
cauſed ſuch great undulations as to hfader ne ..um 
ſeeing the diſc of the Sun, and that of Venus, 


well defined. At 7* 38“ 45”, apparent time, or 
7 38“ 43”, reduced to the meridian of the Royal 
Obſervatory, the ſecond contact appeared deciſively to 
me. Two ſcconds after, a very fine thread of light 
appeared between the limb of Venus and that of the 
Sun ; fo that in my obſervation there is not an uncer- 
tainty of two ſeconds in the moment of the internal 
contact. After this obſervation, I viewed the Sun 
with different glaſſes, which rendered him alter- 
nately red and white. I ſaw Venus, with this laſt 
colour, with a creſcent of a blueiſh colour; and a 
little inclined towards the limb of the Sun : with the 
glaſs which made the image of the Sun red this. 
creſcent diſappeared ; but I ſaw Venus flattened in the 
direction of the creſcent. I meaſured the greateſt and 
leaſt diameter; the greateſt was 56“ f, and the lealt 
53/7. Perhaps this creſcent was only viſible by the 
effect of ſome optic illuſion; but I relate only what I 
faw. At 7 52/ 8”), apparent time, I meaſured the 
interval between the limb of Venus and that of the 
Sun, which I found 46 ; and at 7* 58“ 4”, the 
firſt limb of Venus touched the horizon. 

By a letter from M. 'Abbe Bourriot to Mr. Magal- 
haens it appears, that Meſſ. de Fouchy and Bailly, at the 
Meute, each made ule of reflecting teleſcopes of 30 
inches focus and 44 inches aperture; that M. Bory made 
uſe of an achromatic teleſcope of 5 feet focus, and 2 
inches aperture; and M. I Abbe Bourriot made ule of 
a very good achromatic teleſcope of 6 feet long, and 24 
inches aperture, made by himſelf, magnitying 120 times. 


Vol. LIX. Ccc LI. Tranſit: 
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Read December 14, 1769. 


LI. Tranſit of Venus over the Sun, ob/erved 
June 3, 1769, by Alexander Aubert, i: 
Auſtin Friars,, London, three Seconds of 
Time Eaſt of St. Paul's, with a Caſſegrain 
Reflector of J. Short, having a Metal of 
two Feet focal Length, and magnifying 
about 110 Times. 


. 
External contact at 7 8 13 mean time. 
Internal contact at 7 26 45 interval 18“ 32“. 


N. B. At 7* 26145 Venus appeared to me in con- 
tact with the Sun, and about 6/” after I aw the Sun's 
limb compleatc. 


The clock could be depended on to leſs than one 
ſecond, having been compared with a number of equal 


altitudes of the Sun, ſome days before and after the 
tranſit, 


Alexander Aubert. 


LII. Some 
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Received October 31, 1769. 


LII. Same Account F an Oil, tranſmitted by 
Mr. George Brownrigg, of North Ca- 


rolina, By William Watſon, M. D. 
. . & 


To the ROYAL SOCIETY. 


GENTLEMEN, 
Read Dec. 14, HE application of natural pro- 
1769. ductions to the benefit of man- 


kind, has always been an object of our excellent in- 
ſtitution; and endeavours to extend the utility of ſub- 
ſtances already very obſcurely known, have always 
met from you a favourable reception. 

It is with this view, that I lay before you ſome 
pods of a vegetable, and the oil preſſed from their 
contents. They were ſent from Edenton, in North 
Carolina, by Mr. George Brownrigg, whoſe brother, 
Dr. Brownrigg, is a worthy member of our Society; 
and are the produce of a plant well known, and much 
cultivated, in the Southern colonies, and in our Ame- 
rican ſugar iſlands, where they are called ground 

Lee: nuts, 
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nuts, or ground peaſe. They are originally, it is pre- 
ſumed, of the growth of Africa, and brought from 
thence by the negroes, who uſe them as food, hoth 
raw and roaſted, and are very fond of them. They 
are therefore cultivated by them in the little parcels 
of land ſet apart for their uſe by their maſters. B 
theſe means, this plant has extended itſelf, not only 
to aur warmer American ſettlements, but it is culti- 
vatcd in Surinam, Brafil, and Peru. 1 
The plant, whieh produces theſe, has been men- 
tioned, and deſcribed, by the botanical writers of the 
later times. Ray, in his Hiſtory of Plants, calls it 
Arachis Hypog tos Americanus. It is the Arachidna qua- 
drifolia villaſa of Plumier. Sir Hans Sloane, in his Hi- 
ſtory of Jamaica, calls it Arachidua Iudiæ utriuſque te- 
fraphylla. Piſo and Marcgraac both mention it amon 
the Braſilean plants, under the name of Mundubi. 
Linnæus has conſtituted a genus of this plant, of which 
only one ſpecies is as yet known, under Mr. Ray's 
generical name of Aracbis. EE 0. 

This plant, together with a very few. of the trifo- 
liate tribe, has the property of burying its ſeeds under 
ground, which it does in the following manner. As 
ſoon as the plant is in flower, its flower is bent towards 
the ground until it touches it. The pointal of the 
flower is then thruſt into the ground to a ſufficient 
depth, where it extends itſelf, and forms the ſeed- 
veſſel and fruit, which is brought to maturity under 
ground, from whence it is dug up for uſe. 

This plant, which is a native of warm climates, will 
not bear being cultivated to advantage in Great-Bri- 
tain, or in the northern colonies; but, according to 
Mr. Brownrigg, in ſouthern climates its produce 


18 
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is prodigious ; and what adds to its value is, that rich 


land is not neceſſary for its cultivation, as light ſandy 
land, of ſmall value, will produce vaſt crops of it. 
Beſides what the negroes cultivate for their own uſe, 
fome planters raiſe a conſiderable quantity of it, for 


the feeding of ſwine and poultry, which are very fond 


of the ground peaſe ; and, when they are permitted 
to eat freely of them, ſoon become fat. 

Mr. Brownrigg, from whom, as I before men- 
tioned, I received the oil, conſiders the exprefling oil 
from the ground peaſe, as a diſcovery of his own: 
it may, perhaps, at this time, be very little practiſed 
either in North Carolina, the place of his reſidence, or 
elſewhere. But certain it is, that this oil was ex- 
preſſed above fourſcore years ago; as Sir Hans Sloane 
mentions it, in the firſt volume of his Hiſtory of Ja- 
maica ; and ſays, that this oil is as good as that of 
almonds. It is probable, however, that ſmall quan- 
fities only were expreſſed, and that even at that time 
.the knowledge of it did not extend very far. Mr. 


Brownrigg therefore is highly praiſe-worthy in reviv- 


ing the remembrance of procuring oil from theſe 
ſeeds. It is obtained, by firſt bruiſing the ſeeds very 
well, and afterwards preſſing them in canvas bags, as 
is uſual in procuring oil from almonds or linſeed. 

To have the oil in the beſt manner, no heat ſhould 
be uſed. The heating the cheeks of the preſs increaſes 
the quantity of the oil, but leſſens its goodneſs; where 
it may be intended to be uſed as food, or as a medi- 
cine. For other purpoſes, the larger quantity of oil, 
obtained by heat, will anſwer equally well. 

Neither the ſeeds nor oil are apt to become rancid 


by keeping ; and as a proof of this, the oil before you, 
7 which 
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which was ſent from Carolina in April laſt; and, with- 
out any particular care, has undergone the heats of laſt 
ſummer, is yet perfectly ſweet and good. Theſe ſeeds 
furniſh a pure, clear, well taſted oil ; and, as far as 
appears to me, may be uſed for the ſame purpoſes, 
both in food and phyſic, as the oils of olives or al- 
monds. It may be applied likewiſe to many, if not 
all, the economical purpoſes with the former of theſe. 

But what greatly adds to the merit of what Mr. 
Brownrigg has informed us of, is the low price, at 
which this oil may be obtained. He fays, that ten 
gallons of the peaſe, with the huſks unſhelled, will, 
without heat, yield one gallon of oil; if preſſed with 
heat, they will afford a much larger quantity. 'The 
value of a buſhel of thefe, in Carolina, does not ex- 
cced, as I have been informed, eight pence, or there- 
abouts. Theſe will furniſh a gallon of oil, the la- 
bour and apparatus to procure which, cannot coſt 
much. This price will not amount to ſo much as a 
fourth of what the beſt Florence oil of olives coſts in 
England. This therefore ought to be conſidered as 
valuable information, as, on account of its cheapneſs, 
a larger portion of mankind than at preſent may be 
permitted to uſe oil with their food, from whom it 
is now withheld on account of its price. 

Great quantities of olive oil are ſent from Europe to 


America, New England alone, Mr. Brownrigg ſays, 


annually conſumes twenty thouſand gallons. The 
quantities uſed in his majeſty's other dominions in 
America mult be prodigious. The oil from ground 
peaſe, of which any quantity defired may be raiſed, 
may and would ſupply this conſumption of olive oil. 
it would liktewite, I am perſuaded, bear exportation 

[ - to 
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to any of thoſe places where the oil of olives is uſually 
carried ; and thereby become a valuable article of 
commerce. 
After the oil has been expreſſed from the ground 
peaſe, they are yet excellent food for ſwine. 
Preſuming that a more intimate knowledge of the 
vegetable production before you, than what we were 
lately poſſeſſed of, would not be difagreeable to the 
Royal Society, I take the liberty of laying the pre- 
ſent account before you ; and am, 


GENTLEMEN, 
Your moſt obedient, 


humble ſervant, 


William Watſon. 


LIII. 4 aue 
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LI. A Catalogue of the Fift 'y Plants from 
Chelſea Garden, preſented to the Royal 


Society by the worſÞipful Company of Apo- 
thecaries, for the Year 1768, purſuant to 


the Direction of Sir Hans . Bart. 
Med. Reg. et Soc. Reg. nuper Preſes. 
By William Hudſon, Societatis Regiæ et 
clariſſ. Societatis Pharmaceut. Lond. Soc. 
Hort. Chelſean. — et Preleftor 
Botanicus. 


Read Dec. 14. 2301 


CONIT UM uncinatum, 
1769. 


follis multilobis, corol la- 

rum galea apice baſi longius producto. Lin. 
Spec. plant. 750. 

2302 Adiantum Capilius-Yeneris, frondibus decom- 
poſitis, foliolis alternis, pinnis cuneiformi- 
bus, lobatis pedicellatis. Lin. Spec. plant. 
1558. Hudl. fl. Angl. 391 

Adiantum foliis coriandri. Bank, pinn. 356. 

2303 Andropogon, Iſchamum, ſpicis digitatis pluri- 
mis, floſculis ſeſſilibus, ariſtato muticoque, 
pedicellis lanatis. Lin. Spec. plant. 1483. 

Gramen dactylon ſpicis villoſis. Bauh. pin. 8. 


2304 An- 
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2304 Anthemis maritima, foliis pinnatis dentatis 
carnoſis nudis punctalis, caule ptoſtrato, ca- 
lycibus tomentoſis. Lin. Spec. plant. 
12 59. | 
Matricaria maritima. Bauh. — 134. | 
2305 Anthemis mixt, foliis ſimplicibus dentato-la- 
ciniatis, Lin. Spec. plant. r 260. 
Chamæmelum annuum ramoſum coronopi 


folio, flore mixto. Hiſt. Ox. III. 36. tab. 
18. fig. 15. | 


2306 Anthyllis coccinea, herbacea, foliis pinnatis in- 


æqualibus, capitulo duplicato. Lin. Spec. 
plant. 1012. Hudf. fl. Angl. 273. 
Vulneraria ſupina, flore coccineo. Dill. Hort. 
Elth. 431. tab. 320. fig. 413. 
2307 Aſclepias curaſſavica, foliis lanceolatis 1 
latis glabris, caule ſimplici, umbellis erectis 
ſolitarüs. Lin. Spec. plant. 314. 
Apocynum radice fibroſa, petalis coccineis, 
corniculis croceis. Dili. Hort. Elth. 34. 
tab. 30. fig. 33. 
2308 Aſcyrum hypericoides, foliis oblongis, ramis an- 
cipitibus. Lin. Spec. plant. 
Hypericum pumilum ſemper virens, caule 
compreſſo ligneo, ad bina latera alato, flore 
luteo tetrapetalo. Pluk. plant. 104. R. 
Hiſt. 111. 499. e's | 
2309 Aſplenium, ruta muraria, frondibus alternatim 


decompoſitis, foliolis cuneiformibus crenula- 
tis. Lin. 8 | 


pec. plant. 1541. 
2310 Ballota alba, foliis cordatis indiviſis ferratis, ca- 

lycibus ſubtruncatis. Lin. Spec. plant. 8 14. 
Vor. LIX. D d d Ballote 


10 
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Ballote flore albo. Tourn. Inſt. 18 5. 
2311 Bidens bullata, foliis ovatis ſerratis, *nferioribus 


oppoſitis, ſuperioribus ternatis, intermedio 
majore. Lin. Spec. plant. 1167. 

2312 Caſſytha fliformis. Alb. it. 243. Lin. Spec. 
; plant. 530. 


Cuſcuta baccifera Barbadenfium. Pluk. phyt. 
tab. 172. f. 2. 
2313 Cenchrus racemoſus, panicula ſpicata, glumis 
. ſetis ciliaribus. Lin. Spec. plant. 
1487. 
Gramen caninum maritimum aſperum. Bauh. 
prodr. 2. tab. 2. 

2314 Chryſanthemum corymboſum, foliis pinnatis, 
inciſo- ſerratis, caule multifloro. Roy Lugdb. 
174. Lin. Spec. plant. 1251. 

Tanacetum montanum inodorum, minoreflore, 
Bauh. pin. 132. 

2315 Ciſtus ſalicifolius, herbaceus, patulus, villoſus, 
ſtipulatus, floribus racemoſis erectis, pedi- 
cellis horizontalibus. Lin. Spec. plant. 

e 
Ciſtus folio falicis. Bauh. pin. 464. | 

2316 Elymus virginicus, ſpica erecta ſpiculis tri- 

| floris, involucro ſtriato. Lin. Syſt. Nat. 

| 101. pes. plant. 123. 

23 17 Elymus byſtrix, ſpica erecta ſpiculis involucro 
deſtitutis patentibus. Lin. Spec. plant. 124. 

2318 Erica. cinerea, antheris bicornis incluſis, co- 
rollis ovatis racemoſis, foliis ternis glabris li- 


nearibus. Lin. Spec. plant. 501.. Hud, 
Angl. 144 


Erica 
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Erica humilis, cortice cinereo, arbuti flore. 
Bauh. pin. 486. 
2319 Erigeron graveolens, ramis lateralibus multiflo- 
tis, foliis lanceolatis integerrimis, calycibus 
ſquarroſis. Lin. Spec. plant. 12 19. | 
2320 Fumaria capreolata, pericarpiis monoſpermis 
racemoſis, foliis ſcandentibus ſubcerrhoſis. 
Lin. Spec. plant. 985. 
Fumaria major ſcandens flore n Raj. 
Syn. 204. 
2321 Heliotropium Indicum, foliis cordato-ovatis 


acutis ſcabriuſculis, ſpicis ſolitariis, fructibus 
brfidis. Lin. Spec. plant. 187. 


Heliotropium Americanum czruleum, Pluk. 
phyt. tab. 245. f. 4 
2322 Hordeum vulgare, foſculis omnibus herma- 
phroditis, ariſtatis ; ordinibus duobus erec- 
tionbus. Lin. Spec. plant. 125. 
Hordeum polyſtichon vernum. Bauh. pin. 22. 
Hiſt. Ox. 111. ſ. 8. tab. 6. f. 3. 
2323 Hordeum cælgſte, floſculis omnibus herma- 
phroditis ſeminibus decorticatis. Lin. Spec. 
plant. 125. 
2324 Hordeum aſſticbon, floſculis lateralibus maſ- 
culis muticis, ſeminibus angularibus imbri- 
catis. Lin. Spec. plant. 125. 
Hordeum diſtichon. Bab. pin. 22. Hiſt. Ox. 
111. f. 8. tab. 6. fig. 1. 
2325 Horminum virginicum, foliis cuneiformi-0b- 
a caule bifolio. Lin. Spec. plant. 
32 
Meliffa atrorubens bugulz folio. Dill. Hort. 
Elth. 219. tab. 175. fig. 216. 


D d d 2 2326 Juſti- 


- 
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2326 Juſticia hyſop:folie, fruticoſa, faliis lanceolatis 
integerrimis, pedunculis trifloris ancipitibus, 
bracteis calyce brevioribus. Lin. Spec. plant. 

21. 

2327 Lactuca ſcariola, foliis verticalibus carina acu- 
leatis. Lin. Spec. plant. 1119. 

Lactuca ſylveſtris coſta ſpinoſa. Bauh. pin. 123. 

2328 Lathyrus, Apbaca, pedunculis unifloris, cirrhis 
. ſtipulis ſagitato-cordatis. Lin. Spec. 

plant. 1029. 
Abßphaca. Lob. ic. 2. p. 70. 

2329 Lythrum, Hyſſepifolia, foliis alternis linearibus, 

floribus hexandris. Lin. Spec. plant. 642. 
Hyſſopifolia. Bauh. pin. 218. 

2330 Milium poradoxum, floribus paniculatis ariſta- 

tis. Lin. Spec. plant. go. 

Gramen avenaceum paniculatum galloprovin- 
ciale, aquilegiæ ſemine, Hiſt. Ox. 111. 
214. Pluk. phyt. tab. 32. f. 2. 

2331 Oſmunda criſpa, frondibus ſupra decompoſitis, 
pinnis alternis ſubrotundis inciſis. Lin. Spec. 
plant. 1 52 2. Hudſ. Angl. 383. 

Adiantum criſpum alpinum. Raj. Syn. 126. 

2332 Panicum Nalicum, ſpica compoſita, ſpiculis 
glomeratis ſetis immixtis, pedunculis hirſu- 
tis. Lin. Spec. plant. 8 3. 

Panicum Italicum ſ. panicula majpre. Bauh. 

P. 23. 

2333 Panicum glaucum, ſpica tereti involucellis bi- 
flor is faſciculato- ſetoſis, ſeminibus undulato- 
nervoſis. Lin. Spec. plant. 8 3. 

Panicum ſpica ſimplici, ariſtis aggregatis floſ- 

culo ſubjectis. Gron. virg. 134. 

22334 Paſſerina 
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2334 Paſſerina birſuta, foliis carnoſis extus glabris, 

caulibus tomentoſis. Lin. Spec. plant. 5 13. 
Thymelæa tomentoſa, foliis ſedi minoris. 
Bauh. pin. 461. 

2335 Potentilla Norvegica, foliis ternatis, caule di- 

chotomo, pedunculis axillaribus. Lin. Spec. 
plant. 71 5. 3 

Quinquefolium hirſutum luteum paucioribus 
laciniis. Loeſel. Pruſſ. 218. tab. 70. 

2336 Prunella grandiflora, foliis omnibus ovato-ob- 

longis petiolatis. Lin. Spec. plant. 837. 
Prunella czrulea, magno flore. Bauh. pin. 261. 

2337 Ploralea corylifolio, foliis fimplicibus ovatis. 

Lin. Spec. plant. 1075. | 
Loto affinis coryli folio. Pluk. phyt. tab. 96. 
3 ; 

2338 Rubia peregrina, foliis quaternis. Lin. Spec. 
plant. 159. 

2339 Salvia Hiſpanica, foliis ovatis, petiolis utrinque 
mucronatis, ſpicis imbricatis, calycibus tri- 
fidis. Lin. Spec. plant. 37. | 

Sclarea Hiſpanica. Tabern. Hiſt. 764. ic. 

2340 Saricula Marilandica, floſculis maſculis pedun- 

culatis, hermaphroditis ſeſſilibus. Lin. Spec. 


plant. 339. £ ; 
2341 Satureia bortenfis, pedunculis bifforis. Lin. 
Spec plant. 795. "i 


Satureia hortenſis. Bauh. pin. 218. 
2342 Saxifraga ftellarts, foliis ſerratis, caule nudo ra- 
| moſo, petalis acuminatis. Lin. Spec. plant. 
572. Hudſ. Angl. 156. 
22343 Saxifraga 
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2343 Saxifraga ai2zoides, foliis caulinis lineari- ſubula- 
tis ſparſis nudis inermibus, caulibus decum- 
bentibus. Lin. Spec. plant. 576. 
Sedum Alpinum, flore pallido. Bauh. pin. 
284. Hiſt, Ox. III. 477. ſ. 12. tab. 6. 
f. 5 
2344 VR. x hieracifolins, corollis nudis, foliis am- 
plexi caulibus laceris, caule herbaceo erecto. 
Lin. Spec. plant. 1215. 3 
Senecio 11 altiſſimus blattariæ ſ. hie- 
racii folio. Herm. par. 226. tab. 226. 
2345 Serapias latifolia, bulbis fibroſis, nectarii labio 
_ crenato, obtuſo, petalis æquali, fructibus pen- 
dulis. - Hudſ. Augl. 341. | 
Serapias bulbis fibroſis, foliis ovatis amplexi- 
caulibus, floribus pendulis. Lin. Syſt. Nat. 
vol. II. 593. 
Helleborine altera atro-rubente flore. Raj. Syn. 
83. | 
2346 * 1 1 paluſtris, bulbis fibroſis, nectarii labio 
obtuſo crenato, petalis æquali, fructibus pen- 
dulis. Hudſ. Angl. 341. 
Serapias bulbis fibroſis, foliis enſiformibus, 
floribus pendulis. Lin. Syſt. Nat. vol. II. 


Helleborine paluſtris noſtras. Raj. Syn. 283. 
2347 Serratuld ſcarro/a, foliis lanceolatis integerrimis, 
calycibus ſquarroſis pedunculatis obtuſis la- 

teralibus. Lin. Spec. plant. 1147. 8 
Eupatoria affinis Americana bulboſa, floribus 
ſcarioſis capitulis contextis. Pluk. phyt. tab. 

177. f. 4. | 

2349 Side- 
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2348 Sideritis ſcordioides, foliis lanceolatis ſubdenta- 
tis ſupra glabris, bracteis ovatis dentato- ſpi- 
noſis calycibus æqualibus. Lin. Spec. plant. 
8 0 3. a "LEM | 7 

2349 Tanacetum annuum, foliis bipinnatifidis lineari- 
bus acutis corymbis tomentoſis. Lin. Spec. 
plant. 1184. | 

Abſinthium corymbiferum annuum. Tourn. 
458. 

2350 Viburnum dentatum, foliis ovatis dentato-ſerra- 

tis plicatis, Lin. Spec. plant. 384. 


EIV. 4 De- 
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LIV. A Deſcription of the Lymphatics of 
the Urethra and Mech of the Bladder. By 
Henry Watſon, Surgeon to the Weſtmin- 


ſter Hoſpital, and F. R. &. 


Read Dec. 14, HE valvular lymphatics, as a ſyſtem 

1709. of veſſels, ſus generis, are allowed 
to have a very conſiderable office in the animal ceco- 
nomy; but an office, ſubordinate to that of the blood- 
veſſels : at leaſt, they have been ſuppoſed by many of 
the phyſiologiſts, not of ſo much conſequence, in pre- 
ſerving the health and life of the animal, 


If we conſider, that an obſtructed thoracic duct, 
which is in fact but a large lymphatic, will deſtroy 
life as effectually as a ligature made upon the aorta 
itſelf ; we muſt conclude the lymphatics to be veſſels 
of much greater importance than ſome have imagined: 
nearly of as much conſequence, in ſupporting and 
carrying on the animal functions, as the arteries and 
veins themſelves: for if an obſtruction of the aorta, 
or great artery, can produce a very quick, or ſudden, 
death; an obfirufted thoracic duct will as certainly 
lead to a tedious and lingering one. 

The caſe of the obſtructed duct, though not indeed 
often ſeen, yet is every now and then to be met with. 


It is the one cauſe of a maraſmus not known, or not 
attended to: generally owing to an enlargement of 
the 
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the lymphatic glands that lie near to, and in contact 
with the duct: generally too attended with obſtruc- 
tions in the more external conglobate glands; there- 
fore always to be ſuſpected, where we have theſe 
appearances, accompanied with a gradual waſting of 
the ſolids. In children and young ſubjects we meet 
with proofs of this diſeaſe ; a diſeaſe, which never 
could have been learnt, but from the diſſection of 
morbid bodies. | 
The lymphatics are faid to be the true, and only 
ſyſtem of abſorbing veſſels. I will ſuppoſe they are; 
though perhaps this opinion may yet admit of ſome 
doubts : however, they certainly are the veſſels that 
take up the watery /atex from moſt parts of the body, 
and return it back to be again mixed with the blood. 
This free abſorption of the lymph is the great ſecu- 
rity againſt ſuffocation, injurious preſſure, and an 
obſtructed circulation in every part of the animal. 


Many valuable diſcoveries have lately been made, 


of the exiſtence of theſe veſſels in birds, fiſh, and 
amphibii. That moſt accurate and indefatigable ana- 
tomiſt, Dr. Hunter, has writ fully and explicitly 
upon the lymphatics in the human body; and yet, 
ſtill it is to be wiſhed, we knew more about 
them. 3 

We have not been able to ſee their origins in any 
one inſtance; we have not traced them through the 
whole body, as we have done the blood-veflels, It 
is reaſonable to ſuppoſe they abound univerſally; but 
it is doubtful whether in many parts they exiſt, or 
not; for the moſt eminent anatomiſts confeſs, there 


are many parts, in which, hitherto, they have not 
been able to diſcover them. 
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It may not therefore be unentertaining to this 
learned Society, who ſo ſtudiouſly promote every uſe- 
ful inquiry, not only to have a demonſtrative proof 
of the exiſtence of lymphatics in a part of the human 
body where they have not as yet been diſcovered ; 
but alſo to have an opportunity of knowing that the 
true origin of theſe veſſels may eaſily be ſhewn. 

As to their preciſe origin, it has indeed been con- 
jectured, and very reaſonably, from experiments 4 
Poſteriori. 

It has been ſuppoſed they ariſe from all the ſurfaces 
and cavities of the body ; becauſe thin fluids and ſubtle 
particles will be taken up from ſuch cavities, or ſur- 
faces, and will be readily enough conveyed into the 
blood : but then it has never been ſhewn, that they do 
ariſe from any one ſuch ſurface or cavity. 

Commonly, the lymphatics are never filled from 
their beginnings, or little orifices. When they have 
been injected, it has always been done by uſing ſome 
violence; either by cutting into them, burſting, or 
tearing them aſunder; ſo that the injection rather 
gets in ſome how at the ſide, and not at the extre- 
mity of the veſſel. 

The lacteal veſſels perhaps cannot, at leaſt have 
never been, to my knowledge, injected from the 
cavity of the inteſtine in the dead body. It is 
preſumed, that, as the lymphatics are ſimilar to theſe 
in other reſpects, their origins muſt be alſo fimilar : 
that if the orifices of the lacteals are too fine to be 
diſcovered, the mouths of the lymphatics are alſo too 
delicate to be traced out. But with regard to the 
lymphatics of the human urinary bladder, it is cer- 
tainly otherwiſe, When the part is freſh and ſound, 
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we may, with a little trouble, blow into the mouths 
of theſe veſſels, ſmall as they are; or introduce a fine 
briſtle into them, if we have but a ſteady hand and a 
good eye. I have frequently done both, in the pre- 
ſence of many witneſſes ; ſo that, without uſing the 
knife or lancet, the leaſt force or violence, air may 
be thrown into the lymphatics from their very be- 
ginnings; and mercury may be made to paſs by the 
ſame orifices. | 

Though I have ſaid we may eaſily have an ocular 
demonſtration of the origin or mouth of the lympha- 
tic, in this part of the human body, I muſt confeſs, 
it is not always we can have that ſatis faction: no part 
is more frequently diſeaſed : inflammation folders up 
the mouths of theſe little veſſels; and it is not to be 
expected we can ſhew their orifices when the urethra 
is in ſuch a ſtate. | 

It will always require ſome dexterity to catch the 
opening of the lymphatic; but the briſtle, once fairly 
introduced, will generally paſs with great eaſe ſome 
way within the veſlel. Le 
Here then we may ſatisfy ourſelves in what manner 
the lymphatics do actually begin from ſurfaces : and 
to thoſe who, without ever having ſeen the origin of a 
lymphatic, have nevertheleſs reaſoned ſo well, and ſo 
juſtly, upon this ſubject, it may perhaps afford ſome: 
pleaſure and ſatisfaction to find their conjectures agree- 
ing ſo perfectly with the ſtructure, 


The ſituation of the lymphatics, in general, is ſu- 
perficial ; that is to ſay, they are moſtly to be ſeen upon 
ſurfaces; though there are ſome deeper ſeated ones, 
which accompany the blood veſſels, They have been 

E e e 2 well. 
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well deſcribed by authors, as exceeding fine, tender, 
and tranſparent veſſels, frequently joining into one 
another, and interſected by a number of very delicate 
membranous pouches or valves; ſo that, having an 
injection thrown into them, they give the appearance 
of being full of little knots. | 

The lymphatics are apparent enough, when they 
unite and grow large; but from their exility, want of 


colour, and tranſparency, are very difficult to be diſ- 
covered before. 


Owing to theſe circumſtances it is, that their origins 
have never before been ſeen; and that in many parts 
of the body, where they are nevertheleſs ſuppoſed to 
exiſt, they ſtill lie unnoticed. Haller, after ſpeaking 
of theſe veſſels in many other parts of the body, goes 
on thus: ©* Que a pene veniunt mihi minus nota 
« ſunt, ſed dicta Cowpero. Alia huc a veſiculis ſe- 
« minalibus tendunt, aut certe ab earum vicinia, aut a 
veſicæ urinariz ſede, aut ab ipſa demum vefica, quæ 
« quidem vaſcula iterum fateor mihi nondum viſa 
« eſſe.“ So that Haller, who knows ſo well the 
ſtructure of the human body, knows nothing of theſe 


lymphatics of the bladder, or membranous portion of 
the urethra. 


The lymphatics of the urinary human bladder and 
urethra, firſt ſhew themſelves on each fide the veru- 
montanum or caput gallinaginis, and by very little ori- 
fices take their origin from the internal membrane that 
lines the uretbra and bladder, on whoſe ſurface they 
Open. 

4 their natural ſtate, they appear like ſo many fine 
threads lying cloſe together, but diverging afterwards, 


as 
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as they paſs over the proſtate gland and neck of the 
bladder, and inoſculating or communicating very fre- 
quently, they form a kind of network or embroidery. 
From hence they are continued through the cellular 
membrane behind the internal coat of the biadder, 
and ſeem to join with the lymphatics of the veficulz 
ſeminales, to be continued with them to the neigh- 
bouring glands, and ſo on to the thoracic duct. 

I have not been able to find lymphatics in any other 
part of the wrethra; indeed, this canal ſeems to be 
perfectly void of them till we come to its membranous 
portion, where we meet with theſe I have been de- 
ſcribing; and it may be remarked, that here they are 
placed in that part of the urethra where the greateſt 
quantity of moiſture is ſapplied. Very probably the 
ſealing up the mouths of theſe delicate veſſels, by fre- 
quent inflammation and induration, may give riſe to 
that obſtinate tillicidium which is ſeldom or ever 
cured ; owing to an accumulation of thin fluids, with 
a faulty abſorption. 

Theſe lymphatics of the uretbhra and bladder alſo 
point out the road, by which any ſubtle virus may paſs, 
with the lymph, directly into the maſs of blood, and 
contaminate the whole habit, without giving the leaſt 
appearance of any local diſorder. 

To have a clearer idea of the veſſels I have been 
treating of, I muſt beg leave to refer to the drawing 
annexed, in which theſe lymphatics of the urinary 
bladder and zretbra, in the human body, are care- 
fully and very accurately delineated, 


Expla- 
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Explanation of TAB. XVI. 


This drawing is an exact repreſentation of the lym- 
phatics of the urethra and neck of the bladder, as 
they appear after having been injected with met- 
cury, and preſerved in ſpirits. 


A. membranous portion of the urethra ſlit 
open. 

BB. Briftles in the duQts from the en- feminales. 

C C. Proftate gland. 

DD. The inferior part of the bladder laid open. 

E E. Briſtles in the zreters where they open into the 
bladder. 

FF. The lymphatics. 


LV. Eclipſes 
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Explanation of TAB. XVI. 


This drawing is an exact , pre of the lym- 
phatics of the urethra and neck of the bladder, as 
they appear after having been injected with mer- 
cury, and preſerved in ſpirits. 


A. The membranous portion of the wethra ſlit 
open. 

BB. Briftles in the ducts from the veficule ſeminales. 

C C. Proſtate gland. | 

D D. The inferior part of the bladder laid open. 

E E. Briftles in the areters where they open into the 
bladder. 

FF. The lymphatics. 


LV. Eclipſes 
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Read December 21, 1769. 


LV. Eclipſes of Jupiter's Firſ# Satellite, 
the Eclipſe of the Moon, and Occultations 


of Fixed Stars by the Moon. Obſerved 


at the Royal Obſervatory at Greenwich, 


in the Year 1769. 


Aſtronomer Royal. 
Apparent time. 
1 769 1 


March 29 Im. 12 25 7 
April 12 Im. 16 16 8 
April 28 Im. 14 35 174 
May 16 Em | 9 32 15 


; 31 35 
June 8 Em. ES 56 


June ic Em. 11 36 33 
July 1 Em. 9 50 24 


Communicated by the 


with a 2 feet refleQor of Short's conſtr. 
with a 2 feet reflector of Bird's conſtr. 
with a 2 feet reflector of Short's. 
with a 2 feet reflector of Short's. 
with a 6 feet refletor of Short's. 
with a 6 feet reflector of Short's. 
with a 2 feet reflector of Short's. 
Air a little hazy. 
with a 2 feet reflector of Short's. 
Jupiter very clear. 


ECLIPSE OF THE MOON. 


Obſerved with a 34 feet achromatic treble object glaſs teleſcope of Dol- 


lond, with leaſt magnify ng power zo times; and a 2 feet reflector of 


Short's, with leaſt magnifying power 60 times. 


Apparent time. 


1769 1 1 
Dec. 12 16 57 13 16 57 


77 


9 Beginning of eclipſe. 


17 3 The ſhadow firſt touches Kepler. 
17 339 biſſccts ditto. 
37-44 1 covers ditto. 


Apparent 


,0 
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Dec. 12 17 9 19 The ſhadow touches Pytheas. 

17 10 32 17 10 30 covers ditto, 

I7 13 22 covers Timochares, 

17 15 54 17 15 18 covers Archimedes. 

17 16 56 touches Eratoſthenes. 

17 18 20 covers ditto. 

17 20 1 | | biſſeAs Copernicus. 

17 26 1 17 26 5 touches Mare Serent- 
tatis. 

17 30 52 touches Manilius. 

17 32 58 17 33 20 covers ditto. ' 

17 35 17 | touches Menelaus. 

17 36 1 17 37 5 covers ditto. 

17 39 42 touches Plinius. 

17 40 17 17 40 43 covers ditto. 

17 45 14 covers Diony ſius. 

17 53 9 17 53 38 covers a ſpot between 
Plinius and Pro- 
mont. Somnil, 

18 652 18 6 55 biſſects a black ſpot 


ſurrounded by a white circle in 
Terra Mannz, lying in a leni 
joining Langrenus and Kepler. 


The obſervations in the firſt column were made by myſelf, with the 32 f. 


achromatic teleſcope ; and the others by my aſſiſtant W. Bayley, with 
the 2 f. reflector, . 


ti 


—_ 


OCCULTATIONS OF FIXED STARS BY THE 
MOON. 


Apparent time. 
h 7 il 


April 11 7 24 11 Em. of , Geminorum, from the Moon's bright 
limb. "Cerinin to 10 ſeconds, with Dol- 
lond's 34 feet As rol 

May 9 8 14 49 Em. of 3 from the Moon's bright 
limb, with a 2 feet reflector. The true emer- 


fon is ſuppoſed to have been about 5 ſeconds 
ſooner. 
Mean 


— — 


J 
Sept. 20\ 


Sept. 25 


* 


Nov. 18 
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Mean time, 
2:0 


8 1 43,3 


between 10 22 47,3 


between 10 22 50,3 


10 28 19,6 


11 12 29,2 


11 16 54,5 
17 24 14,0 
17 24 12,6 


14 39 3,7 
15. 5 49.3 


im. of 16 Piſcium, at s bright limb, 
with 6 f. reflector, certain to 1”, 


and 49.3 
with 6 feet refl. im. 2d « Tauri 
and 51% 3 at ) 's bright 1, 


with 2 f. ref. by W. B. 

im. of iſt à Tauri, with both te- 
leſcopes exacily the fame. 

em. of 1ſt à Tauri, at 's dark limb, 

with 2 feet reflector. 

em. of 2d Tauri, with both teleſ- 
copes exactly the ſame. 

im. & Leonis, at D 's bright limb, 
with 6 feet refl. 

ditto, with 2 f. reflector, by W. B. 


The ſtar was eclipſed to the north of 
the Moon's center, and the time 
ſeemed certain to leſs than a ſe- 
cond, with both teleſcopes. 


im. of 2d a Cancri, at )ꝰs bright limb, 
with 2 f. refl. Uncertain to 10”... 


em. of ditto, at D's dark limb, in- 


ſtantaneous, and the fame with 
both teleſcopes. 
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Read December 1, 1763. 


LVI. ZEclipſes of Jupiter's Fir Satellite, 
with an Eighteen Inch Reflector of Mr. 

Short's. Obſerved by Dr. Wilſon at the 
Glaſgow Obſervatory. 


. 1 


1762 Sept. 14 Im. 10 75 33 21 10 55 33 21 good; 

Oct. 4 Im. 11 1 58 = 11 13.22 27 

Nov. 14 Em. 6 8 33 6 23 43 55 indifferent; 

21 Em. 8 1 31 38 8 16 39 good ly clear: 

1763 OR. 23 Im. 12 50 24 — * 5 56 53 good, airextreme- 

Nov. -1 Im. 9 12 18 43 9 28 29 18 good, like the for- 
1764 Oct. 25 Im. 16 8 48 — 16 24 49 andif. good, [mer. 
1765 Febr. 14 Em. 6 18 28 6 3 55 pood: 


7. Em. 12 2 24 11 51 29 good. 
Nov. 29 Im. 15 53 26 aindiffefent. 
Pee, 2 4 — 15 54 25 indifferent. 
1766 April 20 > 4 8 5 41 15 good. 
* "T4 fy 1 8 "= © wi ua 


* 


Solar Eclipſe, „ „1 

1769 March 31 N 20 58 16 20 54 15 9 
"Gr. ob; __ 22 19 3 i 
End 23 46 55 23 42 52 


— * 3 


r n 
I 's welt. limb. Merid, under limb. Parts of 96. 
3 . " WE parts. 
6 52 6 20 47 36+ 1 34 
F Ther. 
Barom. without. This is the onl ns of the 
inches Ns Moon ſinte the quadrant 
29,66 49 46 was in order, 


N. B. The equation of time made ufe of, ls taken from De la Caille's 
Ephemeris. 64/ 
er- 


403 


Obſervations of Fclipſes F Jopiter 5 Firſt Satellite, 


proper ta be compared with the foregoing ones, in er- 
der to determine the Dijjerence of Meridians of 


Greenwich and Glal; gow. 


Aftronomer Royal. 


App. time. 
1 
1762 Sept. 11 Im. 11 12 43 
Oct. 4 Im. 11311 
Nov. 3 Em. 15 56 571 
Nov. 12 Em. 12 10 56 
1763 Oc. 16 Im. 11 27 39 
Nov. 1 Im. 9 45 25 
1764 Nov. 4 Im. 13 3 37 
Nov. 10 Im. 14 57 1 
1705 Feb. 19 Em. 13 460 42 - 
1 Im. 10 40 11 
TT Mi. 1221 36 
15 i . 14 IS. 
22 Im. 16 12 19 


24 Im. 10 39 27 
1760 agen 11 * 11 5 zo 


N. B. The late Mr. Short $ ub in Sarry- 


Cc ammunic ated by the 


Surry-ſtreet, 2 feet reflector. B, 
N. Maſkelyne, 


Surry-ftreet, 2 f. ref. Obſerved by 


J. Short. 
Greenwich, 6 f. ref. By C. Green. 
Surry-ftr. 2 f. ref. By J. Short. 
Surry-ſtr, 2 f. ref. By J. Short. 
Surry-ſtr. 2 f. ref. By J. Short. 
Greenwich, 2 f. ref. By C. Green. 
Greenwich, 6f. ref. By ©. Green. 
Greenwich, 6 f. ref. BC. Greer, 

gocd obſervation. ak 
Greenw. 18 inch ref. 
Greenw. 6 f. ref. Air E. 


very clear. y N. 
Greenw. 6 f. ref. N . 
Green w. 6 f. ref. 


Greenw. 6 f. ref. j 
Greenw. 6 f. ref. * Dymond. 


WY dw * of the 


above obſervations were made, is 20.4 of time welt. of Greenwich. 
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LVII. Extract of a Letter 19 the Reverend 
Nevil Maſkelyne, Afironomer Royal, from 
Mr. Benedict, Ferner, F. R. S. Dated 


Stockholm, June 9, 1769. Tranſlated 
from the French. 


SIR, 


Read Dec. 21, I AM more ſurprized that the times of 
759. the contacts of Venus and the Sun's 
limbs, obſerved here, by different obſervers, with 
different inftruments, agree ſo near together, than I 
am at their difference ; for the nearneſs to the ho- 
rizon, and the extraordinary quantity of vapours 
with which the atmoſphere was then loaded, not 
only cauſed the limb of the Sun to tremble and un- 
dulate, but alſo gave it, if I may fo expreſs myſelf, 
the form of a large ſaw, the eminences being lu- 
minous and the cavities black, which ſhifted places 

like the waves of a tempeſtuous ſea. | 
There was no reaſon for fixing the moment 
of the ingreſs of Venus ſooner than ſhe had made 
a greater cavity in the limb of the Sun than the 
depth of the waves or black notches; and then 
one might be very ſure of the fact: but certainly at 
that time ſome ſeconds muſt have been paſſed 
from the beginning of the ingreſs. Therefore, I 
am 
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am very well: perſuaded, that 8> 24' 9“ apparent 
time, which I took for the beginning of the ingrels, 
is four, fiye, or: ſeveq 'feconds too late. 1 hoped 
to ſee the internal contact with more, certainty. ; 
but I was miſtaken; for I found. as great difficul- 
ties there, though öf another kind. When 1 judged, 
by means of the circular figure of the Sun's diſc, that 
Venus ſhould be intirely within the Sun, I could not 
yet ſee the luminous cuſps of the Sun join together be- 
hind Venus, who, on the contrary, appeared to carry 
the limb of the Sun along with her, which appeared 
to bend towards Venus, leaving a black cavity in his 
limb; and a moment after, when I thought I ſaw 
the whole body of Venus in the Sun, a little black co- 
lumn appeared to pruteed from Venus towards the 
imaginary limb of the Sun. The whole of this phæ- 
nomenon was certainly, mi my opinion, the effect of 
the tremors of the limbs of the Sun and Venus ; but 
I took .8* 41748“ for the moment of the internal 
contact, when the thread of the Sun's light cloſed be- 
hind Venus. 

The limbs of Venus were, at leaſt, as tremulous 
and ill defined as theſe of the Sun. Sometimes Ve- 
nus had black eminences, which projected ſo much 
that they were not unlike a pointed truffle. The 
firſt notch made by Venus in the Sun was not round, 
but reſembled an obtuſe angle. The diameter of 
Venus, which was perpendicular to the Sun's limb, 
appeared the greateſt while Venus was paſſing over 
the Sun's limb ; but after Venus had paſſed the Sun's 
limb, the ſame diameter appeared the ſmalleſt ; fo that 
Venus preſented herſelf in both theſe caſes under an 
oval form, but in contrary directions. 


Clouds 
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Clouds hindered us from obſerving the beginning 
of the eclipſe of the Sun: but I obſerved the end of 
the eclipſe, at 100 4 53“ apparent time, with an 
achromatic teleſcope of Dollond, of 10 feet, magni- 


fying 96 times ; the ſame teleſc 


ope. which I uſed in 
obſerving the tranſit of Venus. The difference of 


meridians between Stockholm and Uplal i is 1' 49” of 


time. 
1 have the honour to be, | 
Wich the greateſt friendſhip and cſteern, 
Sin, 8 
Your moſt obedient, 


 homble ſervarit, 


2 


B. Ferner. 


8 «£14 1 
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LVIII. Ou baths of 1 77 An 7 fv e | 
over the Sun, on June 3, 1769; and the | 
Eclipſe of the Sun the next Morning ; = 
made at Eaſt Dereham, in Norfolk, 
the Rev. Francis Wollaſton, FR. 4 
Extracted from fame Letters addreſſed | 


70 the Rev. Nevit laſkelyne, F. R. 8. 
and Aronomer Repat. : | 
Read er, a. bY \HE lethoge tk: was a ee | 


__ "of Kear', of 12 lnches focus, with 
a power -that magnifies about 55 times. My clock 
was made by Holmes. It eſcapes dead * has a 
pendulurh with a wooden rod, and is firmly faſtened 
to a ſtick of chimnies in the room where I obſetve. 
I had lately received it from London, and regtilated 
it by tranſits df the Sun and ſtats, taken with a tranſit 
inſtrument of a peculiar kind (defcribed at the end of 
this account) ; and alſo by equal altitudes of the Sun, 
taken with another inſtrurnent of my own make. B 
ſeveral tranfits'of the Sun and fixed ſtars, obſerved in 
the latter end of May and the beginning of June, I 
found I had broughit it to go at the rate of mean ſolar 
time very nearly, 7. e. lofing but 1“ in 14 days; and 
by tranfits of the Sun, it appeared to be 15 5 too flow 
for mean time, on the third of Jane. But by * 
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of 8 days obſervations of equal altitudes, taken in 
June and the beginning of July, the clock appeared 
5% Z ſlower than was found by the tranſit-teleſcope, 
which was not perfectly adjuſted ; though, as its error 
continued always the ſame, it was' very ſufficient for 
determining the rate of the going of the clock. 
Hence, on the day of the tranſit, the clock was 6% 7 
or 7“ too flow for mean timo; and the obſervations 
that follow are corrected accordingly. _ 

In watching for the firſt contact of Venus, I kept 
my eye on the Sun's edge where the contact was ex- 
pected; keeping that point nearly in the center of 

my field; and the firſt impreſſion which I faw 
(without any penumbra or atmoſphere that I could 
perceive) was at 7 12' 32” by my clock, or 
7% 12739“ mean ſolar time. I looked particularly to 
ſee whether the reſt of the Planet were viſible while 
only part was on. If I ſaw that, it appeared as a 
portion of a larger circle: but I think I ſhould not 
have obſerved it at all, if I had not looked for it. 
The dark part on the Sun did not appear to me with 
a ſmooth edge; and yet 1 could not diſcern any un- 
dulation in it: but the clouds obliged me to ſlide my 
ſmoaked glaſſes ſo often, it interrupted me much. 
I then tried my ſtrongeſt - magnifying power of 1 10, 
but to no purpoſe ; for there was an undulation on 
the Sun's edge. by that time, ſo great, that I thought 
it beſt to return to the former power of 55. Before 
the internal contact, at about 2240, 14 


oft the Sun 
entirely, and, though there were a few breaks in the 
clouds, he neyer appeared more that evening. 

As to the eclipſe the next morning, I ſaw that 
mare perfectiy; though at fel there were many 


flyin 8 


PR _ — 
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flying clouds ; which, however, did not deprive me 
of any obſervation I was capable of making. It be- 
gan here at 180 42' 17” by the clock, or 180 42/ 
24” mean time (a cloud had juſt paſſed ; but I can 
be ſure it was not viſible 2” or 3“ before) ; and it 
ended at 20" 287 1” by the clock, or 20h 287 8“ 
mean time. I uſed the magnifying power 55, as I 
had done for the tranſit. As I have no micrometer, 
the beſt method I thought I could take to obſerve 
the phaſes of the eclipſe, was by the immerſions and 
emerſions of the ſpots ; which, if there were compa- 
rative obſervations in other places, might meaſure 
them better than any inſtruments I have. The 
ſcheme annexed ſhews the ſituation of the ſpots, as I 
judged of them by my eye; and the obſervations 
that follow refer to the numbers in the drawing, 
Tas. XVII. fig. 1. 


Mean time. 

. 

18 42 24 Beginning of the eclipſe. 
44 37 Spot 1 immerg | 

19 3 17 The nebula of ſpot 2 begins to im- 
4 47 Spot 2 quite immerged, but not the 

nebula. 

14 56 

16 44 


Spot 3 immerges. 
Spot 4 immerges. 
18 50 Spot 5 immerges, 
19 29 Spot 6 immerges. 
24 56 Spot 7 begins to immerge. 
25 22 Spot 7 immerges entirely. 
30 21:: Spot 1 immerges. 
Vo. LIX. ö 


[ 420 ] 


Mean time. 
C808 


19 33 50 Nebula of ſpot g begins to immerge. 
34 2 _ 9 begins to immerge. 
34 5 = 9 immerges entirely. 
35 | Spot 10 immerges. 
42 31 Spot 8 immerges. 
45 8 Nebula of ſpot 2 begins to emerge. 
45 52 Spot 2 emerges entirely. 
46 57 Nebula of ſpot 2 emerges er. 


59 22 Spot 4 emerges. 

20 10 Spot 5 emerges. 
x 38 Spot 3 emerges. 

4 5o Spot 6 emerges. 

11 35 Spot 8 emerges. 

24 53 Spot g emerges. 
26 22 Spot 10 emerges. 


28 8 The eclipſe ends. 


The ſpots « and N' 8 were not viſible (or over- 
looked) on the Saturday morning, when 1 took a 
drawing of the others; but I think I may be ſure were 
both ſeen that evening. The ſpot &« certainly was 
not viſible the next morning, though N' 8 and all 
the reſt were: and, as far as I can recollect, that was 
its true ſituation. But, as the Sun did not break out 
till a few minutes before 7, and was quite gone be- 
fore the internal contact, I had no opportunity to 
watch it. The roundneſs and blackneſs of that ſpot, 
at firſt ſuggeſted a ſuſpicion of its being a ſatellite of 
Venus : but as this 1s not corroborated by any other 


accounts, it is probably a miſtake. The two wires at 


right 
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right angles to each other, expreſs a horary circle, and 
a parallel of the equator (the teleſcope moving in the 
plane of the equator); and ſerve to ſhew the ſituation 
of the ſpots in general. The other is an oblique 
wire, the correſponding one having been taken out a 
few days before, in order to leave the field more 
clear. | 
As to my latitude, I have tried it different 
ways with ſuch inſtruments as I have; but what I 
truſted to moſt, were the zenith diſtances I took of 
« Cephei and « Cygni at one time; and n and g 
Urſz Majoris at another — ſome nights ſucceſ- 
fively) with my tranſit teleſcope; from which I 
ſuſpend a plummet, at a certain diſtance from the 
quadrant underneath, one of whoſe radii becomes 
thereby a tangent; which being graduated, I cal- 
culate by it the diſtance of ſtars near the zenith, 
and correct the errors of collimation by taking 
them both ways. I have likewiſe taken ſtars both 
ways, with my equal altitude quadrant, which in- 
deed is a very imperfect inſtrument for that purpoſe : 
but, by calculating the mean, it turns out much the 
ſame as by the other method, viz. 52* 49' 20” 
north. 
The other figure (2) is a ſketch of my tranſit-te- 
leſcope, which you enquired after. The principle 
it goes upon is this: the center of the objeA-glaſs 
remains immoveable, while the teleſcope (by croſs- 
axes at right angles to each other, which interſect at 
that center) hangs as it were from thence, and has a 
free motion every way; and particularly its motion 
eaſt and weſt is freed, as much as poſſible, from 
friction. At the focus, where the croſs wires are, 
4s Gg g 2 it 


[ 412 ] 


it is ſuſpended by a ſmooth even catgut, by which 
that end is let dow to the altitude required. This 
catgut bears conſtantly againſt a deep angular 
groove that is cut round the end of the ſcrew 
marked A; by which means that end hangs al- 
ways from the fame point at all altitudes; from 
whence, the centre * gravity of the teleſ 
keeps it conſtantly in the ſame plane. This ſcrew 
runs caſt and weſt; and therefore, when the te- 
leſcope is drawn up to a horizontal poſition, ſerves 
to adjuſt it to the meridian, by directing the wires 
to a diſtant mark. The ſettling of that meridian 
mark is certainly the ſame in this as in other tranſit- 
inſtruments ; and perhaps mine is not exactly right. 
But I ſuſpe& my inſtrument errs in another particu- 
lar ; that the line of collimation does not run par- 
allel to the interſection of croſs axes and the center 
of gravity ; which it ought to do, This is owing 
to bad workmanſhip, which a ſkilful operator. could 
eaſily ſet right; and, _ adjuſted, I I ſhould think 
world not be apt to vary, ws, bo would always con- 
tinue to deſcribe a true vertical, as indeed it has 
proved upon trial; having always, in this rude 
form, kept to the fame errors at the amo alti- 
tudes. 

The reſt of the drawing, I believe, ent it- 
ſelf: excepting the two * pieces of paſte- 
board between which the teleſcope is directed; 
which are defigned to keep off the air that would 
make it vibrate; and do in effect take off alſo a 
great deal of falſe light in the day time, and an- 


iwer the purpoſe of an illuminator at night. 


The 
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The thought occurred to me while I was uſing 
Lord Charles Cavendiſh's meridian line; to which 
you ſee I thus adapt a teleſcope ; and there being 
fewer particulars neceſſary to be attended to, when 
once rectified, I thought it would be more ſervice- 
able in a common building, than thoſe tranſit- inſtru- 
ments which require fo very ſteady a foundation. 


Eaſt-Dereham, _s * 
June and July, 1769. Francis Wollaſton. 
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LXIX. Oꝶſervations of the Tranſit of Venus 
over the Sun, June 3, 1769; made 
by Mr. Owen Biddle and Mr. Joel 
Bayley, at Leweſtown, in Pennſylvania. 


Communicated by Benjamin Franklin, 
LE i FS 
Read Dec. 21, N the 26th of May, 1769, Joel 


18 Bayly and myſelf arrived at Leweſ- 
town (on Cape Hinlopen at the mouth of Delaware 
Bay), being ordered there, by the American Philoſo- 
phical Society, held at Philadelphia, for promoting 
uſeful knowledge, to take an obſervation of the en- 

ſuing tranſit of Venus over the Sun's diſc ; and im- 
 mediately ſet about fixing our time-piece, in a houſe 
(which we hired) on the ſouth ſtreet of the town, 
where we were moſt likely to be free from interrup- 
tion, and had an open view of the Sun and ſtars for 
our obſervations. We ſet a ſtrong oak poſt in the 
ground, to which we ſcrewed our clock cafe, reſting 
the baſe of it on the ground, the face of it fronting a 
door which opens to the ſouthward, fo as to be con- 
venient for us to hear the beat of the clock, where we 
intended to fix our teleſcopes and inftrument for 
taking equal altitudes. We then ſet a poſt in the 
ground for the equal altitude inſtrument, which was 
| not 
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not ſo good as I wiſhed, but much better than a Had- 
ley's quadranf, as we found by experience, and the 
beſt we could procure in time for our purpoſe. It 
was a theodolite, with teleſcopic ſights, in which 
there were croſs hairs; it had a ſpirit level to adjuſt 
the plain of the inſtrument horizontally ; and alſo 
one applied to the teleſcope parallel with its axis, and 
at right angles to the other ſpirit level. By means of 
theſe two levels and adjuſting ſcrews, we found we 
could adjuſt it very nearly, the inſtrument being a 
very good one of the kind. With this we ſet our 
clock, by taking equal altitudes of the Sun, which we 
corrected by the tables publiſhed in a pamphlet, in- 
titled, Inſtructions relative to the enſuing Tranſit 
of Venus, &c. by the Rev. Mr. Nevil Maſkelyne. 
The 27th, we got ſome good correſponding altitudes 
of the Sun, by which we ſet our clock; and took 
equal altitudes of ſome of the fixed ſtars, to prove 
the rate of our clock. After this it continued cloudy, 
with rain at times, and a high wind at north-eaſt, till 
the 31ſt, when the clouds broke a little. During 
this time, we employed ourſelves in meaſuring the 
diſtance of our place of obſervation from the ſtone 
fixed at the beginning, or eaſt end, of the eaſt and 
weſt line, which is the boundary between the three 
lower counties and Maryland, and is fituate on Fen- 
wick's Ifland; the latitude and longitude of this 
place being accurately determined by Meſſieurs Dixon 
and Maſon. 

The meridional difference of the latitude of the 
place of our obſervation, north from Fenwick's Iſland, 
at the beginning of the eaſt and weſt line, as before 
deſcribed, being the eaſternmoſt end of the ſouthern. 


boundary: 
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boundary between the lower counties and Maryland, 
is 19“ 41” 24“; and the meridional difference of 
longitude of the place of our obſervation, weſt from 


the point aforeſaid, in Fenwick's Iſland, 5” 45 of a 
degree. Theſe data, with the latitude and longitude 
of Station Point, will determine exactly the place of 
obſervation. 

June 2, the weather being clear, had good cor- 
reſponding obſervations of the Sun. 

June 3, the weather being remarkably fine, had 
good obſervations to ſet our clock, About 12 o'clock 
began to direct our glaſſes to the Sun, keeping it 
continually in the field from then to the time the ob- 
ſervation was paſt. We agreed to watch our te- 
leſcope one minute in turn, till about ſeven or eight 
minutes before the contact was expected, leſt, by too 
ſteady an attention to the glaſſes, our ſight ſhould be 
impaired, ſo as to difable us from diſcerning the 
contact clearly. I had left my teleſcope the minute 
preceding the contact, intending to apply myſelf 
ſteadily to it, from the next minute, until the obſerva- 
tion was paſt ; and when the 48th ſecond was called, 
applied myſelf to the glaſs, and by the time three 
ſeconds were elapſed, I perceived, on that. part of the 
Sun's limb where I expected the contact, a ſmall im- 
preſſion, which proved to be the limb of Venus in 
contact with the Sun, All the limb of the Sun, 
which appeared at that time in the field of the te- 
leſcope, had a ſmall undulatory motion, which, I 
apprehend, was owing to denſe vapours, which aroſe 
at that place, being near the ſea. At Venus's firſt 
appearance to me, it was only like one of thoſe 
waves on the limb or border of the Sun, increaſed a 

0 
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ſo ſmall a proportion, that I remained doubtful for 
ſeveral ſeconds, whether it was any thing elſe ; thus 
it continued, making a deeper impreſſion, with that 
tremulous motion, for about ten ſeconds, when the 
tremor where Venus was in contact ceaſed, and the 
indenture was truly circular, with an even termi- 
nation, 

My abſence from the teleſcope, juſt before the 
contact occurred, deprived me of an opportunity of 
judging whether there was any appearance of an at- 
moſphere preceding the weſtern limb of Venus in 
contact ; but when Venus had entered nearly one 
half of its diameter into the Sun's diſc, my compa- 
nion and myſelf ſaw a luminous creſcent, which 
enlightened that part of Venus's circumference which 
was off the Sun, ſo that the whole of her circum- 
ference was viſible, but did not continue fo until the 
internal contact; and at the time of the firſt internal 
contact, the eaſtern or external limb of Venus ſeemed 
to be united to the Sun's limb by a black protu- 
berance or ligament, which was not broke by the 
entrance of the thread of light, till four ſeconds after 
that the regular circumference of Venus ſeemed to 
coincide with the Sun's. 
The teleſcope I made uſe of for viewing the tran- 
ſit, was a reflecting one, belonging to the Philadel- 
phia Library Company, the ſpeculums of which 
are 21 feet apart, and the lenſes in the eye tube 
four inches apart; it was the leaſt magnifying power 
that I uſed, as I found the tremulous motion too much 
magnified by the other power. The ſmall one was 
in good order, and defined the Sun's limb, and ſpots 
on its diſc, very clearly. I had applied a polar axis 
Vor, LIX. Hh h to 
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to it, and made fome rack-work, by which I could 
keep the ſame part of the Sun's limb in the field 
with eaſe ; my companion was not ſo well provided 
with a teleſcope, the one he uſed being of Dollond's 
refracting glaſſes of 41 feet. This we fixed, with a 
ball and ſocket, to a poſt, by which it was eaſily di- 
rected to the Sun. Thus furniſhed, we found the 


contacts to take place as follows, reduced to mean 
time.. | 


3 79 
Owen Biddle's External contact at a 12-08. 
Internal one at 2 29 53 


loſt by an accident, but ſeen by him, 
after it had taken place, at 


Joel Bayley's External contact was 
* 12 15 
Internal ditto 2 29 53 


It muſt be noted, the internal contact, given by 
Owen Biddle, is at four ſeconds before the thread 
of light had broken the dark ligament or protu- 
derance, by which Venus's limb was united to the 
limd of the Sun, that being the time he eſtimated the 
two limbs to be in contact. 

The internal contacts, we think, may be relied on; 
the external happening ſooner than expected, occa- 
fioned a doubt at its appearance, which made the ex- 
act ſecond of its appearance a little uncertain. 


Signed, 
Philadelphia, . 
June way 54 Owen Biddle. 


Copy taken in haſte, but the times examined by 
Owen Biddle, 


The 
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The times of the contacts of Venus with the 
limb of the Sun, as ſeen by Owen Biddle and 
Joel Bayley on Cape Hinlopen ; with the true 
difference of latitude and departure of the place 
of their obſervation, from the Middle Point be- 
tween Fenwick's Iſland and Cheſopeak Bay, are 
as follows, viz. 

"FEY MO 
External contact at 2 11 53 


Internal contact at 2 29 5 3 } mean time 


— 


ct it * —_ * POE 8 — 
— — — — 


The difference of latitude of the? 
place of obſervation, north of 
Middle Point. 


The meridian diſtance of the 
place of obſervation, eaſt of 30, 6356 miles 


ö 21,93 miles 


— 


Middle Point. 


The latitude and longitude oſ Middle Point were 
taken by Meſſieurs Dixon and Maſon, and, as we 
ſuppoſe, communicated to the Royal Society, but 
we are not yet acquainted with it. 


N. B. As we are not acquainted with the exact 
meaſure of a degree of latitude, agreeable to the 
above gentlemen's meaſurement, we have ſent the 
difference of latitude and longitude in miles and 
decimal parts, as it may be reduced to greater cer- 
tainty thereby. 


Hhh 2 Remarks 
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Remarks by the As TRONOMER ROYAL. 


From the data given above, and the length of 
a degree of latitude, found by Meſſieurs Maſon and 
Dixon, in theſe parts = 68, 896 Engliſh miles, the 
difference of latitude of Leweſtown and the Middle 
Point above mentioned (which is the fame with 
the point A; ſee Meſſieurs Maſon's and Dixon's 
meaſure of a degree, Philoſ. Tranſat. vol. LVIII. 
p. 276) is 197 53” ; but the latitude of the point A 
was found, by Meſſieuts Maſon and Dixon 380 27/ 
34”; therefore that of Leweſtown is 3847“ 27“ 
north ; and the difference of its meridian, and that 
of the point A, or their difference of longitude, is 
340% = 2' 16” of time, Leweſtown being to the 
eaſt, But if the difference of longitude of Leweſ- 
town caſt of the Stones on Fenwick's Iſle be ſup- 
poſed truly given, in the former account, 5/ 45 of 
a degree, then the difference of longitude of Leweſ- 
town and the point A will come out about 1' of a 
degree, or 4” of time leſs; for Mr. Dixon acquaints. 
me, that the diſtance of the Stone on Fenwick's Ifle, 
eaſt of the point A, is 35 Engliſh miles wanting 
100 yards. Now this is equal to 30“ 26“ of a 
great circle = 38/ 51“ of longitude; from which 
ſubtracting 5 45”, there remain 33“ 6” for differ- 
ence of longitude of Leweſtown and Point A 
22 12% of time, or 3'4 leſs than found before; 
and this latter I take to be neareſt the truth, If 
this be ſo, Leweſtown is very nearly under the ſame 
meridian with the ſouthernmoſt part of the city of 

Philadelphia, or more accurately 13“ of longitude, 


anſwering 
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anſwering to 1“ of time, eaſt of it. For, by Meſſieurs 
Maſon's and Dixon's meaſure of a degree, the point 
N (fee Philoſ. Tranſat. Vol. LVIII. p. 276) is 
2' 19” of longitude weſt of the point A; and 
N, by meaſurement, is 31 Engliſh miles due weſt of 
the ſouthernmoſt part of the city of Philadelphia, -an- 
ſwering to 35” 12” of longitude; from which ſub- 
tracting 2 19/7, there remain 32 53”, anſwering to 
2" 11''4 of time, for the difference of longitude of 
the ſouthernmoſt part of Philadelphia, eaſt of the 
point A, But Leweſtown is found abcve to be 
3356“ of longitude — 2/7 12“ eaſt of the point A. 
and conſequently is 137“ of longitude, or about 1“ 
of time eaſt of the ſouthernmoſt part of the city oi 


Philadelphia. 
Nevil Maſkelyne. 


LX. Otfcr- 
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LX. Obſervations of the Tranſit of Venus 
over the Sun, made at the Round Tower in 
Windſor Caftle, June 3, 1769. By 
Daniel Harris, Maſter of the Royal Ma- 
thematical School in Chriſt's Hoſpital, and 
F. R. S. In a Letter to the Reverend 


Nevil Maſkelyne, B. D. F. R. S. and 
Aronomer Royal. 


Read Dec. 21, HAVE taken the liberty to ſend you 

* my obſervations on the tranſit of 
Venus, as likewiſe thoſe made for aſcertaining the 
going of the clock ; all which I ſhould have done 
laſt June, when I ſent the times of the contacts, to 
the end that they might, if you thought them wor- 
thy, have been communicated to the Royal Society 
through your hands ; but, waiting for an opportunity 
of uſing your tranſit- inſtrument, in order to aſcertain 
the longitude of Windſor, which you was ſo 
obliging to lend me for that purpoſe, prevented; 
and am ſorry ſtill to ſay, that I have not once been 
able to make uſe of it, on account of the badneſs of 
the weather at the ſeveral times I took it down with 


me for that purpoſe. However, other methods have 
been 
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deen made uſe of, and no pains ſpared for aſcertain- 
ing that material point, in which I hope I have ſuc- 
ceeded, as well as in making the other neceſſary ob- 
ſervations ; and ſhall be happy if they meet with 
your approbation, and in any way tend to aſſiſt in 
determining the grand point in queſtion. 

My ſituation for obſerving the tranſit, and making 
the previous obſervations, was extremely advantage- 
ous ; all of which were made within hearing of the 
clock, which was a good regulator, fixed up in the 
Round Tower a fortnight before, by permiſſion of 
the Governor, his Grace the Duke of Montagu ; 
who was ſo obliging, upon my worthy friend Captain 
Alexander Schomberg's application to him, by letter, 
in both our names, immediately to give his conſent, 
with ſtrict orders to his ſervants to take care that we 
were not diſturbed in making our obſervations, par- 
ticularly on the day of the tranſit ; which orders 
were molt punctually obeyed ; nobody being ad- 
mitted into the Round Tower on that day but our- 
ſelves, and two others, as aſſiſtants to watch the 
clock; viz. the Reverend Doctor Boſtock, Canon of 
| Windſor, and the Reverend Mr. James Townley, 
Head-maſter of Merchant Taylors School ; both 
gentlemen acquainted with the nature and uſe of 
aſtronomical obſervations. 

The regulator was fixed truely perpendicular, and 
well faſtened to the wall and floor of the room where 
the tranſit was to be obſerved, and. obſervations 
made on its rate of going for ſeveral preceding days, 
both by Captain Schomberg, an officer, well ac- 
quainted with aſtronomical obſervations, and my- 
ſelf; by which we found that it loſt at the rate of 


twenty 


r 

twenty ſeconds per day nearly. The greateſt part of 
the altitudes taken for that purpoſe, with a good 
Hadley's quadrant, in a ſaucer of treacle and water, 
covered with your glaſs roof, when neceſſary, to 
ſereen it from the wind, which I found to be of 
great uſe, are herewith incloſed, with their cor- 
reſponding times, &c. which have all been com- 
pared ſeparately, in compliagce with your requeſt, 
both by Captain Schomberg and myſelf ; and which 
I hope will be found to be fatisfaCtory. 

As to the longitude of Windior Caſtle from 
Greenwich, which has ſo long engaged my atten- 
tion, though I have not had an opportunity of aſ- 
certaining it with your tranſit- inſtrument, by the me- 
thod of differences of azimuths, which I have long 
wanted to do, yet, notwithſtanding, by a mean of 
ſeveral bearings of St. Paul's, taken from the corner 
of the terras, near the dial, with a good theodolite, 
and found to be N. 82* zo“ from the true meridian, 
and the difference of latitude between that cathedral 
and Windſor Caſtle 21 geographical miles, think it 


may be very nearly determined; and in the follow- 
ing manner. | 


The latitude of St. Pauls, or, which is the ſame 
thing, of the Royal Mathematical School in Chriſt's 
Hoſpital, by the mean of a great number of obſerva- 
tions, I make to be 51* 30's N. and by a mean of 
ſeveral double altitudes of the Sun, taken in a ſaucer 
of treacle and water, ſcreened from the wind, I find 
the latitude of Windſor Caſtle to be 51* 28/4 N. 
the difference of latitude therefore between thoſe two 
places is 24 geographical miles ; with which, and 
the bearing of St. Paul's from the Caſtle N. 82* 30 E. 


(variation 
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variation 201 degrees allowed for), I make the dif- 
- ference of longitude between them (by Mercator) to 

be 304 miles, which is equal to 2 2“ of time: and 
recollecting your mentioning to me Dury and Bell's 
actual Survey of London and its environs for 30 
miles, as of ſome uſe for the purpoſe, I have looked 
over it, and find by that, that the direct diſtance be- 
tween Windſor Caſtle and St. Paul's, London, is 22 
ſtatute or meaſured miles: and by another Survey of 
the ſame kind, done by Kitchen, I find the diſtance 
between thoſe two places to be very nearly the ſame. 
Therefore, with this diſtance of 22 miles, equal to 19 
geographical ones, and the difference of latitude, by 
. obſervation, between the two places 24 miles, I find 
the departure to be 18,8 miles, which gives 30,2 
miles of longitude, equal to 2' 1“ of time, agreeing 
within a ſecond to the former method. 

The difference of longitude, or difference of meri- 
dians, therefore, between the Round Tower Wind- 
ſor Caſtle, and St. Paul's, London, T think I may 
venture to put at 30 miles, or 2' 2” of time; 
though I am perſuaded, if any thing, it is rather 
more than leſs; to which if we add the difference 
of longitude in time between St. Paul's and Green- 
wich, which is 22/':, it will give 2 24” of time 
for the difference of longitude between the Round 
Tower at Windſor Caſtle, and the Royal Obſervatory 
at Greenwich. 

I cannot help obſerving, that the only inconvenient 
circumſtance, during the time of obſerving the tranſit, 
was the wind ; which, blowing rather hard, and di- 


realy into the teleſcope, together with the ſmallneſs 
Vor. LIX. a 4.3: of 
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of the Sun's altitude at that time, made the limb fo 
very ill defined and undulating, that it is poſſible 
there may be an error of five or fix ſeconds, at leaft, 
in the time of the external contact : being anxious, 
therefore, of having the internal contact as exact as 
poſſible, I changed the magnifying power of my 
teleſcope from that of 125 times, recommended b 

yourſelf, to that of 55 times, the leaſt of all, whic 

ſucceeded beyond expectation; for by this means 
that undulating motion of the Sun's limb was 
greatly reduced, though not entirely taken away, 
appearing much better defined than before, as did 
likewiſe that of the Planet Venus; inſomuch that 
the error, if any, in the time of the internal 
contact, by which I mean the completion of the 
thread of light formed by the Sun's circumference, 
cannot exceed three ſeconds. The obſerving of the 
two contacts with ſo different magnifying powers as 
that of 125 times and that of 55 times, muſt occa 

fion ſome difference in the times, and duration be- 
tween the two contacts, to what they would have 
been, had they both been obſerved with the ſame 
magnifying power ; which is to be allowed for. 

Venus appeared remarkably protuberant on her 
upper limb, both before and at the time of her in- 
ternal contact, which went gradually off ſoon after, 
but did not, though I earneſtly attended to it, ob- 
ſerve any thing like an atmoſphere about her. 

Be pleaſed, Sir, to accept of my beſt thanks 
for the uſe of your glaſs roof and tranſit- inſtrument, 
as likewiſe for your very obliging and uſeful 
communications, at different times, on the preſent 

ſubject, 


[ 427 ] 
ſubject, which I ſhall always have the moſt grateful 
ſenſe of; and am, with real eſteem, 


S1R, Your much obliged, 


and moſt obedient, humble ſervant, 


Royal Mathematical School . . 
—_ in Chriſt's Hoſpital, Daniel Harris. 
Dec. 21, 1769. 


Times of the contacts of Venus with the Sun, as obſerved from 


the Round Tower, in Windſor Caſtle, by permiſſion of his 
Grace the Duke of Montagu, June 3, 1769. 


Latitude 51* 28˙ N. and longitude 2 24 f in time, W. from 
the Royal Obſervatory at Greenwich. 


By the clock, Mean time, 
h 


by i =. fe + 
The external contact of Venus 
with the Sun, 17 4 30 7 0 14 p. m. 
The internal contact at 7 22 38 7 24 22 


Duration between the contacts, the clock being 3 08 
1 44 too flow for mean time, | þo a © 


# Venus's diameter meaſured 3 different times | o 59k 4 


— — 


. Chords meaſured parallel to the equator. 
Venus's weſtern limb from the Sun's eaſtern 


limb, at 7* 46' O mean time 3 424 
Venus's eaſtern limb from the Sun's _— 1 
limb, at 7 47” o4“ mean time Be 

Neareſt diſtance of Venus's lower limb from NR 
the Sun's limb, at 8* o' 15”, the laſt of her 49 
The Sun's horizontal diameter (at 7 30 31 42 


Note, Theſe obſervations were made with a good regulator, 


made by Binning, of Windſor; an 18 inch reflector, made 


by the late ingenious Mr. Short, and a double object glaſs micro- 
meter, made by Dollond. 


The very ſame that I made it at the tranſit, 1761, 


1112 As 


* 


_ 
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An account of the methods uſed to aſcertain the going of a 
clock, fixed up in the Round Tower at Windſor Caſtle, in 


latitude 51* 28˙4 N. from the 3oth of May to the 3d of June 
following, 1769. 


By a mean of three double altitudes of the Sun's 
center, the limb not being well defined, taken 
# May 30] with a good Hadley's quadrant, made by Adams, 
in a ſaucer of treacle and water, ſo placed within 
I } the room as not to be diſturbed by the wind, at- 
at 43 p. m.] ter having worked each ſeparately, I found the 
| clock to be 3“ 18” too flow for the Sun, and 
Co 25” too flow for mean time. 


By a mean of four double 8 


of the Sun's upper limb, after bein 


y May 31) worked ſeparately, found the clock — "_ 
at 82 a. m. ſlow for mean time 3 
And by a mean of 3 correſponding — 8 
titudes the ſame afternoon 24 
YN June x [By a mean of 4 altitudes, worked ſepa- 
at 5 p. m. rately, too flow 3 


By 9 different altitudes of the Sun's up- 
per limb, all worked ſeparately, and 1 163 
2 June 2 taking the mean, found the clock too | 
at 84 a. m. flow 3 
And, by a mean of 3 correſponding — 
tudes, the ſame day . 


ES -By the mean of two altitudes only ; 
h June 3 the weather not permitting = 4 
at 83 a. m. Y made the clock too flow for mean 
time : | 
The ſame afternoon, the weather bein 
Tens... © extremely fine, by 4 more double al- 


titudes of the Sun's upper limb, work- þ 1 42 
ed ſeparately, and a mean taken, found | —— 
the clock too flow for mean time 


at 43 p. m. 


Wound up the clock juſt before theſe altitudes were taken, which 
might affect it ſomething, although a regulator. 


By 
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By 4 more double altitudes an hour after, 
the weather being exceeding fine, tho 
h June 3 } windy, whichobligedme touſe the glaſs | _ 
at 5˙ũ p. m.] roof, by working all of them fingly, 122 
and taking a mean, made the clock too | —* 

ſlow for mean time 


By all which it appears, that the clock loſt of mean time, 
Phe the zoth of May to the 3d of June, inclufive, at the rate of 


194 ſeconds per day; and by the laſt ſet of obſervations, at the 
time of the tranſit, 1 ſecond per hour. 


Some of the foregoing double altitudes, with their correſponding 


times as ſhewn by the clock, and the * are here 
ſubjoined, 


$ June 2 The weather very fine. 


Dodle ak. tz. 
Times by clock. O's u. J. Cl. too flow. 


OR... e BY NOS OLD es 
At 8 25 55 a.m. 81 6 3 41 3 
— 28 45 81 583 3 43 3 
— 33 47 83 304 22 
— 40 13 85 194 3 39 8 
-— 43.35 86 234 349 383 
— 46 37 87 16 $497 2 
— —P 3 35 
— $56 30 Ditto center 2-236 
— 58 07 De lower limb 3 51 © 
99 414 
By the mean of all, clock too ſlow for the Sun 3 46 
Equation of time —2 202, 
Clock too ſlow for mean time I 164 


Corres. 
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| Correſponding altitudes, taken the ſame day. 
Times by cl. Dou. alt. 


Þ 7,0 1 | C0 1 br | 
At 8 5 18 74 50 up.limb 347 44 10531 338 8 
os $0 -, 30 Me. 34401 1 20 pz 3, 
8 11 44 ., 76:53 3 40 38 1 251 Ie 8 
0 303 51 
By a mean of the three, cl. too flow for m. time 1 17 


h June 3 The Feather very cloudy, and likely to rain. 


D. alt. Es 
1 3 N „. 
At 8 15 47 a. m. 78 16 up. limbs 3 49 88 S 
. A © - 2 
5 : Et 
Cl. too flow for the Sun, by the mean 3 46 
EN? Equativa of time | 2 20 
Clock too ſlow for mean time. .-. x 
Again, 51 ä 
At 4 11 38 p.m. 67 311 up. limb. 402 8 83 
— 14 21 66 44 + 
— 16 51 65 54 4 01 122 
w_ —_— 4 03 3885 
1 415 57 
By the mean, clock too flow for the Sun 3 594 
E Equationof time — 217 
Clock too ſlow for mean time I 42 : 
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Again, Double alt. 
b 


1 451 0 7 


— 14 05 48 084 
— 16 19 47 28 
— 18 27 46 48 


Clock op ſlow for the Sun 
| © "Equation of time 


Clock too flow for mean time 


EW 


At 5 11 35 48 56 up. limb. 4 or 


Clock teo 


flow for the 
Sun. 


EXI. y Obſer- 


— 1421 
I” Received July 8, 1769. 


LXI. An Attempt to elucidate two Samnite 
Coins, never before fully explained. In 
a Letter to Mathew Maty, M. D. Sec. 
R. S. from the Rev. John Swinton, B. D. 
F. R. S. Cuftos Archivorum of the Uni- 
ver ſity of Oxford, Member of the Academy 
degli Apatiſti az: Florence, and of the 
Etruſcan Academy of Cortona in Tuſcany. 


I. 
GOOD SIR, 
Read Dec. 7, HE firſt of the coins I propoſe to 
769. conſider here is a Samnite dena- 


rius (ſee TAB. XVI. n. 1.) of Papius Mutilus, pub- 
liſhed by Sig. Olivieri and M. Pellerin, with the word 
SAFINIM on the reverſe, in Samnite-Etruſcan cha- 
racters; an interpretation of which has, as I appre- 
hend, been ineffectually attempted by the Marquis 
Scipio Maffei, Sig. Olivieri, Sig. Avvocato Paſteri, 
and M. Pellerin. The other has the initial letter 
of the name of a town upon the reverſe, indicating 
the place where it was ſtruck. For that Etruſcan 

" coins 
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coins are ſometimes adorned with the initial letters 
of the names of towns, is a point that will admit of no 
diſpute amongſt the learned. No one will refuſe his 
afſent to this, who is apprized, that it has been 
allowed by Sig. (1) Olivieri and Sig. (2) Avvocato 
Paſſeri, the two greateſt proficients in Samnite, or 
Samnite-Etruſcan, literature that have hitherto ap- 
peared, What is now remarked has been alſo ob- 


ſerved hy Sig. Gori, in (3) the very valuable work 
here referred to. 


Theſe pieces, however, are of a ſpecies different 
from that of the coins of Papius Mutilus, Tiberius Ve- 
turins, and Ni. Luponius, of which I have largely treated 
in (4) ſome of my former papers. The firſt ſpecies ap- 
pertains to cities, the other to the Samnite, or Italian, 
commanders, whoſe names they bear, for the moſt part, 
on the reverſe, Hence it ſeems, at firſt fight, extremely 
probable, that the word s AT IN IM, on the reverſe of 
Papius Mutilus's medal, now before me, cannot be 
equivalent to SABINI, THE SABINES, or SAMNITES,, 
THE SAMNITES, as ſome (5) of the moſt celebrated 


(1) Una lettera del Sig. Olivier. al Sig. Abate Barthelemy, &c. 
p. 29. In Peſaro, 1757. _ 

(2) Jo. Baptiſt. FPatler.. Piſaurenſ. De Num. Etruſe. Pæſtanor. 
in Symb. Litterar. Vol. II. p. 30, 31. Florentiz, 1748. 

(3) Anton. Franciſc. Gor. Muſ. Etruſc. Vol. II. p. 428. 
Tab. cxcv1. cxcvii. Florentiz, 1737. · 

(4) Philoſoph. Tranſact. Vol. LII. Par. i. p. 28— 39. Vol. 
LVII. p. 253-261. & alib. 

(5) Annib. degli Abati Olivier. Diſſertax. ſopr. alcun. 
Medagl. Sannit. in Sag. di Diſſertax. Aceademich. &c. di Corton. 
Tom. IV. p. 142, 146. in Roma, 1741. Scip. Maff. ap. An- 
nib. degl. Abat. Olivier. ubi ſup. Peller. Second Supplem. 
aux Recueils des Medaill. p. 1-—14. A Paris, 1766. | 


Vor. LIN, Kkk Etruſcan. 
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Etruſcan antiquaries of the preſent age have not 
ſcrupled to aſſert; but muſt be taken, agreeably to the 
nature and genius of ſuch coins, for the name of 
one of the Italian generals, who diſtinguiſhed himſelf 
in the Social war. | 

In ſupport of the former opinion, it has been al- 
ledged, that the Etruſcan plural maſculine termina- 
tion, at the time of the Social war, was 1M, the very 
ſame (6) with the Hebrew ; and that there 1s a moſt 
peculiar and neceſſary connection between the name 
SAFINIM and the (7) ſymbol on the reverſe, which 
accompanies it. But neither of theſe reaſons, which 
have been offered, or at leaſt ſuppoſed to be true, by 
two very great men (8), will be admitted by the learned. 
For that the Etruſcan plural maſculine termination 
was not the ſame with the Hebrew, and conſequently 
IM, in any of the caſes, but at leaſt fimilar to the 
Latin, if not the very ſame with it, in the later 
ages, of which that of the Social war was one, is 
clearly evinced by the Etruſcan coins, with the 
words (9) ICVFINI, ICVVINI, Or EVGVBINI, (10) 
TIANVR, TEANVR, Or TEANOR, upon them, to omit 
other inſtances of the ſame kind, that might, with 
equal facility, be produced. And that the ſym- 


(6) Scip. Maff. ubi ſup, M. Peller. ubi ſup. p. 11, 12, 13. 

(7) Peller. ubi ſup. p. 5, 11, 12, 13, 14- 

(8) Scip. Maff. & Peller. ubi ſup. 

(9) Anton. Franciſc. Gor. Muſ. Etruſc. Vol. II. p. 422. 
Florentiæ, 1737. | | 

(10) Numiſm. Antig. &c. Thom. Pembroch. et Mont. Go- 


meric. Com. P. 2. T. 88. n. 3. Philoſaph. Tranſat, Vol. LII. 
Par. i. p. 37. 


bol 
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bol on the reverſe of the medal I am now upon has 
no neceflary or immediate connection with the word 
SAFINIM, attending it, is, I conceive, plain from 
hence, that this very ſymbol appears on the reverſes 
of two other Samnite coins, one of the Veturian, the 
other of the Luponian family, by (11) me heretofore 
explained, with the names of two Italian generals 
upon them. From whence, by parity of reaſon, 
and analogy, it will likewiſe farther follow, that 
the word on the piece now before me may be 
fairly preſumed to be the name of a Samnite, or 
Italian, commander, famous for his bravery, and 
laudable conduct, in the Social war. This, I ſay, 
ſeems extremely probable, not only from the nature 
and genius of the coin itſelf, but likewiſe from the 
ſimilarity and analogy it bears to other (12) coins, 

with the names of Italian captains moſt evidently 
upon them, attended by the ſame ſymbol that occurs 
on the medal which is the object of my attention 
here. But the truth of what is here advanced will, as 
J apprehend, even to demonſtration, appear, if we 
conſider, with proper attention, the legend on the 
reverſe of a Roman denarius (fee TAB. XVIII. n. 2, 3.) 
of the Servilian family, in conjunction with that on 
the reverſe of a Samnite coin of Papius Mutilus, to 
whom appertains the piece I am now endeavouring 
to throw ſome light upon. The two firſt of theſe 


(11) Phileſoph. Tranſa@. Vol. LVIII. p. 253—265. & Vol. 
LIL. Par. I. p. 28— 39. 


(12) Sag. di Diſſertaz, Accademich. di Cortin, Tom. II. 
Diſſertaz. 2. & Tom. IV. Diſſertaz. 4. p. 133=-149. Phi- 
laſoph. Tranſact. Vol, LII. Par. i. p. 28-39. & Vol. LI. P. ii. 
p. 853-865. 


K k²k k 2 medals 
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medals are ſo perfectly (13) fimilar, that were not 
the characters with which they are adorned different, 
and the caps or helmets worn by two Caſtors viſible 
only on one of them, they might abſolutely be con- 
ſidered as duplicates of the ſame coin (fee Tas. 
XVI. n. 2, 3.). Now the Roman denarius has 
preſerved the legend sERVEILIM on the reverſe, 
and the Samnite one I propoſe to elucidate here the 
inſcription SAFINIM likewiſe on the reverſe, in 
Samnite, or Samnite-Etruſcan, letters. As there- 
fore SERVEILIM 1s apparently equivalent to $ER- 
VEILI M., SERVEILIVS MARCI, or, in the Ro- 
man ſtyle, $SERVEILIVS MARCI FILIvS ; the legend 
SAFINIM may be conſidered as equivalent to SAFINI 
M., Or SAFINIVS MARCI, which, in the Samnite 
mode of expreſſion (14), anſwers to the Latin, or 
Roman, SAFINI M. F. that is SAFINIVS MARCI FI- 
LIvs, Wherefore it undoubtedly pointed at one of 
the Italian heroes, famous for his conduct and brave 
in the war carried on, towards the decline of the ſe- 
venth century of Rome, by the confederated Italian 
ſtates, againſt the Romans. 

That my interpretation of the legend on the reverſe 
of the Roman denarius is agreeable to truth, we learn 
from the legend on the reverſe of a ſimilar denarius of 
the Servilian family (ſee TAB. XVIII, n. 4.), now in 
my ſmall collection, which is formed of the letters 
P. SERVILIM F., that i is P.SERVILIVS MARCI FILIVS, 
Whence, in conjunction with the Samnite denarius 


(13) Sag. di Difſertaz. Accademich. di Corton, Tom. IV. 
iſſert. 4. p. 133, 134. In Roma, 1743. 
7 Philoſoph. Tranſat, Vol. LII. P. i. p. 35. 


(ſee 


1 
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(ſee TAB. XVII. n. 2, 3. ), we may infer, that the word 
denoting so, amongſt the Samnites, was abſorbed in 
the genitive caſe of the father's name, after the man- 
ner of the Greeks, as I (15) formerly ſuppoſed ; and 
that, in this particular, they were even ſometimes 
(16) imitated by the Romans (ſee TAB. XVIII. n. 3.) 

With regard to the Safinian family, I ſhall beg 
leave to obſerve, that it was a family of pretty con- 
ſiderable note, We are told by (17) Sig. Olivieri, 
that C. Safinius had a hand in the ſeditions of L. Apu- 
leius, which ſo much diſturbed the repoſe of the 
republic, about the middle of the ſeventh century of 
Rome. The names of ſeveral members of this 
family occur in ſome of the Latin, or Roman, in- 
{criptions, publiſhed by (18) Gruter and (19) Mura- 
tori, to omit what has been ſaid on the fame ſubject 
by other writers. Sig. Olivieri (20) ſuppoſes the 
Safinian family might not improbably have been of 
a Samnite origin, and the interpretation of the 
word SAFINIM given here ſeems to add no ſmall 
weight to ſuch a ſuppoſition. Nay, we learn from 
(21) ſome of the above mentioned inſcriptions, that 


(15) Pbiloſaph. Tranſact. ubi ſup. & not. (21). 

(16) Sag. di Difſertaz. Accademich. di Carton. ubi ſup. 

17) Sag. di Diſſertax. Accad. di Corton. Tom. IV. p. 144 

1180 Jan. Gruter. Corp. Inſcript. ex Recenſ. et cum Not. Jo- 
annis Georgii Grævii. CCCLXXXVI. 4. CMLIII. 5, MLXXV. 2. & 
MxcII. 7. 

(19) Lud. Ant. Murator. Nov. Theſaur, Veter. Inſcript. &c. 
CCCIX, 3 MDXCIX., 6. MDCCXLIX. 2. & DCCCXLIX. 2. Vid. 
etiam Ind. Univerſ. Claſſ. XVII. Mediolani, 1742. 

(20) Sag. di Difſertaz. Accademich. di Corton, Tom. IV. 

146. 
F (21) Jan. Gruter. ubi ſup. 1 Lud. Ant. Murator. 
MDCCXLIX., 2. & Ind. Univerſ. Claſſ. XVII. 


M. Or 
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M. or MARCVS, Was a prenomen uſed by certain 
members of this family, which may be conſidered 
as an additional proof of the truth of what has been 
here advanced. It is true, we meet with no com- 
mander of this name in the hiſtory of the Social war. 
But then it is as true, that we have very little relative 
to this war handed down to, us by the Roman hiſto- 
rians. As the war of the Allies was exceeding 
bloody, and continued near four years ; we may rea- 
ſonably preſume many of the Italian generals and 
principal officers to have been cut off in the courſe 
of it, and to have been ſucceeded by others, ſeveral 
of whoſe names have not been mentioned by thoſe 
writers who have only juſt touched upon that war. 
Had the hiſtories of the Social war written by Cor- 
nelius Sifenna, L. Lucceius, and others, whoſe works, 
excepting a very few ſmall fragments, are now en- 
tirely loſt, eſcaped the ravages of time, we might per- 
haps have met there at leaſt with the name of this 
general, if not ſome account of his exploits in that 
war. But as the matter now ſtands, we mult be ſolely 
obliged to the very valuable denarius I have been con- 
ſidering, which has preſerved the name of a family 
not hitherto obſerved on antient coins, for the preſer- 
vation of his memory, through ſuch a ſeries of ages 
as has elapſed between the commencement of the 
Social war and the preſent time. 

I muſt not forget to remark, that the ſmall (22) 
point between the two laft letters of the word 
SAFINIM, on the coin, ſeems to divide the five pre- 
ceding elements from the laſt letter M, and to an- 


(22) Sag. di Diſfertaz. Accademich, di Corton. Tom. IV 
p. 133, 139. 
NOUNCE 


[ 439 ] 
nounce M the initial letter of the prenomen of our (23) 
Safinii's, or Safinius's, father. I would rather account 
for the ſmall point here mentioned in this manner 
than ſuppoſe it an accent, as Sig. (24) Olivieri does, 
ſince we find ſomething ſimilar to this on (2 5) Pa- 
pius Mutilus's coins; ſuch a point being clearly viſible 
(26) there, between the element c, the initial letter 
of the prenomen of Mutilus's father and the word 
Paapi, that general's name. This obſervation will, 
perhaps, be allowed to bring no ſmall acceſſion of 
ſtrength to the interpretation of the word s ATIXIM 
here laid down, and, in its turn, to receive no incon- 
fiderable ſupport from that interpretation. 

After maturely weighing the reaſons above alledged, 
I would flatter myſelf, that the Royal Society will 
adopt the preceding interpretation, as much eafier, 
more {imple and natural, and even more conſonant to 
the genius of ſuch Samnite coins as that here ex- 
, than any of thoſe different (27) ones that have 

itherto appeared, though propoſed by four of the 
greateſt (28) antiquaries this age, or indeed any other 
age, has produced. To that moſt illuſtrious body, 
therefore, I beg leave to ſubmit, with the utmoſt de- 


(23) Philoſoph. Tranſat. Vol. LII. P. i. TAB. I. fig. 1. 
P. 34» 35. 

(24) Sag. di Diſſertaz. Accademich. di Corton. ubi ſup. p. 139. 

(25) Philoſoph. Tranſact. Vol. LII. P. i. TAB. I. p. 28. 
Sag. di Diſſertaz. di Corton. ubi ſup. © 

(26) Philoſoph. Tranſact. & Sag. di Diſſertaz. di Corton. ubi ſup, 
P- 133. | 

(27) Scip. Maff. ap. Annib. degl. Abat. Olivier. in Sag. di 
Diſſertax. di Corton, Tom. IV. p. 142, 146, 147. Jo. Bapt. 
Paſſer, ibid. Olivier, ibid. Peller. ubi ſup. p. 11, 12, 13. 

(28) lidem ibid. 
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ference, what has been here advanced ; as well knoy 
ing, that their determination of the point in queſtion 
will be received as deciſive by the whole learned 
world. 


II. 


I find in M. Pellerin's third Supplement, pub- 
liſhed in the year 1767, a denarius (ſee TAB. XVIII. 
n. 6.), attributed by that very learned and ingenious 
gentleman to the city of Corfinium (29), the capital 
of the Peligni, where the deputies aſſembled, in order 
to regulate the operations of the war entered upon 
againſt the Romans, by the confederated Italian 
ſtates, towards the decline of the ſeventh cen- 
tury of Rome. This notion, which, I believe, 
will not be conteſted by the learned, he founds 
upon the appearance of the letter e (30) on 


(29) Peller. Troifieme Suppliment aux fix volumes de recueils des 
medailles de rois, de uilles, &c. publies en 1762, 1763, & 1764. 
a Paris, 1767. p. 58—8r. Pl. III. p. qo. 

(30) Peller. ubi ſup. That Etruſcan coins are ſometimes 
adorned with the 8 of the names of towns, is a point 
chat will be allowed by every one moderately verſed in this 
branch of literature. I have one of theſe, with the Etruſcan 
letter 7 (ſee TAB. XVIII. n. 7.), and the uncial mark, or ſingle 
globule, upon it. On one fide it exhibits an anchor, and 
on the reverſe a wheel. I received this piece from an Ita- 
lian gentleman, and have ſome reaſon to believe it might have 
been found in Tuſcany, As therefore the anchor indicates. 
it to have been ſtruck in a maritime town, it may perhaps 
not improperly be attributed to Coſa, or Coſſa, an antient 
and famous city of Etruria, ſeated near Telamon and Popu- 
lonia, at a ſmall diftance from the ſea, according to Strabo.. 
This appears the more probable, as Etruſcan coins of Telamon 
and Populonia have been actually diſcovered, and communicated 

to the learned world. Anton. Franciſc. Gor. Mu ſ. Etruſc. Vol. 
II. p. 428. Tas. cxcy1, cxcvii. Florentiz, 1737. Una Lei- 


the 
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the reverſe; which he takes, with great reaſon, to 
be the initial letter of the word Corfinium, the name 
of that town. The coin of which I now ſend you 
a ſhort account (fee TAB. XVIII. n. 5.) agrees with 
that denarius in every particular, but the letter on 
the reverſe; which is E, not c. But this is fo 
far from overturning M. Pellerin's notion, that it will, 
at leaſt in my opinion, ſtrongly ſupport, if not en- 
tirely confirm, it; which will, if 1 am not greatly 
miſtaken, from what immediately follows, more 
clearly appear. 

That theſe coins, and others fimilar to them, firſt 
appeared about the time of the Social war, muſt 
be allowed extremely probable, from the ſymbols on 
the (31) reverſe which moſt of them exhibit, and 
has been obſerved by one of the greateſt 
Etruſcan (32) antiquaries of the preſent age. The 
letter E, on the reverſe of my denarius, has a 
Samnite, Samnite-Etruſcan, or oriental, direction, 
from the right hand to the left; which will, 
I conceive, notwithſtanding the Roman letters in the 
exergue, ſufficiently announce it a Samnite, or Sam- 
nite-Etruſcan, coin. This alſo will, in ſome mea- 
fure, be evinced by the character itſelf; which 
more reſembles the antient Etruſcan form of E, than 


tera del Sig. Olivier. al Sig. Abate Barthelemy, &c. p. 41, 42, 43. 
Tas. IV. n. 3, 4. In Peſaro, 1757. Sig. Canonic. Mazocch. 
fepra POrigin, de Tirren. TAB. II. n. 15, 16. in Sag. di Diſſertaz. 
Accademich. di Corton. Tom. III. p. 61, 62. In Roma, 1741. 
Strab, Geogr. L. V. p. 156. 

(31) Diſſertaz. di Annibale degli Abati Olivieri fopra due me- 
daglie Sannitiche in Sag. di diſſertax. Accademich. pub. let. nel. 
nobil. Accadem. Etruſc. dell antichiſſ. cit. di Cortona. Tom. II. 
p. 57. In Roma, 1738. 


(32) Annib. degl. Abat. Olivieri, ubi ſup. 
Vol. LI. L ] U 


the 
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the Jater Roman, or Latin, figure of that element. 
Now the old name of the city, to which both the 
medals here mentioned may, as I apprehend, be aſ- 
ſigned, was Cotſinium, and the new one, given it by 
the confederated Italian ſtates,” Italica, as we learn 
from (33) Strabo. As the Samnites therefore and 
old Romans are known to have uſed E ſometimes for 
I, the element E, on the reverſe of my medal, may 
very well be ſuppoſed to have been the initial letter 
of the word Etalica, for Italica, the new name men- 
tioned by Strabo (34). That the Samnites ſometimes 
uſed E for I, we may infer from the word EMBRATVR, 
for IMPERATOR (35), on ſome of Papius Mu- 
tilus's Samnite coins, to omit others that might, with 
equal facility, be produced ; and that the antient 
Romans likewiſe did, not infrequently, the ſame 
thing, from the authors (36) here referred to, is in- 
diſputably clear. Frum whence we may, as I ap- 
prehend, fairly collect, that M. Pellerin's denarius 
was ſtruck about the time the league was formed, or 
concluded, in commemoration of it; and mine after 
the commencement of the war, which was the imme- 
diate conſequence of that league. From what has been 
remarked, it is abundantly clear, that the pieces 
here mentioned not only receive a confiderable ſhare of 
light from Strabo, but likewiſe evidently ſupport, 
in the point before us, the authority of that cele- 
brated antient writer. Farther, as neither of theſe 


(33) Strab. Geograph. lib. V. p. 241. Lutetiæ Pariſior. 1620. 
(34) Strab. ubi ſup. 


(35) Annib. degl. Abat. Olivieri, ubi ſup. p. 61. | 
(36) Cic. de Orat. lib. III. c. 12. Varro de Ling. Latin. lib. V. 
Quintilian. lib. V. c. 6. Aul. Gells No. Attic. lib, X. c. 24. 
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pieces was ever publiſhed, I believe, before the pub- 

lication of M. Pellerin's third Supplement, they 

ought both to paſs for a ſort of inedited coins; and, as 

ſuch, will have a place aſſigned them in ihe cabinets 
of the great, the curious, and the learned ; which will, 
I hope, be deemed a ſufficient apology for the trouble 

given, in the latter part of this paper, by, 


Good Sir, 
Your moſt obliged, 
and moſt obedient, 


humble ſervant, 


Chriſt-Church, Oxon. | , 
July 5, 1769, John Swinton, 


L112 IXI. Objer- 
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LXI. O&/ervation of the Tranſit of Venus, 


on June 3, 1769. In a Leiter from 


John Leeds, Eſquire, Surveyor General 
of the Province of Maryland, 7 John 
Bevis, M. D. F. R. 5. 


Talbot County, in Maryland, 
June 17, 1769. 
SIR, 


Read Dec. 21, 8 you will, I believe, have but few 
OP accounts from Maryland of the 
tranſit of Venus, I take the freedom to ſend you 
this. | 
Having no other inſtruments to obſerve with but 
a pocket watch and a reflecting teleſcope about 
twenty inches long, of Sterrup's make, on the third 
inſtant, when the Sun was on the meridian, I ſet 
my watch to 12, and at half an hour paſt one began 
to obſerve, keeping my eye to that part of the Sun's 
limb a little north of the vertex, where I expected 
Venus to come on; 2" 10/4 I perceived a ſmall dent 
in the Sun's limb; 2* 251 Venus was totally within, 
ſo that the upper edge of the Sun and Venus ſeemed 
to touch. Being no better fitted for this buſineſs, I 
can give you no better account. I obſerved (and 
indeed from the calculation I expected it), gt tho 
et 
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Planet entered deeper into the Sun's diſc than that 
ſcheme in Lowthorp's Abridgment of the Philoſo- 
phical Tranſactions, Vol. I. Plate IV. fig. 1 5 5, ſeems 
to ſhew. 

My ſituation is, lat. 38˙ 45/, under a meridian, as 
near as I can gueſs, ten miles eaſt of Annapolis, our 
chief town or city; and about twelve miles weſt of 
Cape Henry, at the mouth of Cheſopeak Bay, as laid 
down by Meſſieurs Fry and Jefferſon in their map of 
Virginia and Maryland. I do not know that what I 
have here mentioned can be of any uſe ; but, if it be 
impertinent, you will be pleaſed to excuſe it. 


I am, SIX, 


Your very humble ſervant, 
J. Leeds. 
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LXII. Experiments to prove that the Lu- 
minouſneſs of the Sea ariſes from the Pu- 
trefaction of its Animal Subſtances, By 
John Canton, M. A. and F. R. S. 


Read Dec. 21, SHALL not enter into the conſider- 

* ation of the ſeveral opinions of philo- 
ſophers concerning the luminous appearance of the 
ſea, as not one of them, that I know of, has been 
well ſupported ; but I ſhall immediately relate a few 
experiments, which any perſon may very eaſily make, 
and which, I think, will be allowed to point out the 
true cauſe of that appearance, when compared with 
the deſcriptions given of it, by thoſe who have ac- 
curately obſerved it. 


EXPERIMENT LI. 


Into a gallon of ſea-water, in a pan about 14 
inches in diameter, I put a ſmall freſh whiting, June 
14, 1768, in the evening; and took notice that 
neither the whiting, nor the water when agitated, 
gave any light. A Fahrenheit's thermometer in the 
cellar, where the pan was placed, ſtood at 54 degrees. 
The 1 5th, at night, that part of the fiſh which was 


even with the ſurface of the water was luminous, but 
the water itſelf was dark. I drew the end of a ſtick 
through 
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through the water, from one fide of the pan to the 
other, and the water appeared luminous behind the 
ſtick all the way, but gave light only where it was 
diſturbed, When all the water was ſtirred, the 
whole became luminous, and appeared like milk ; 
giving a conſiderable degree of light to the ſides of 
the pan that contained it; and continued to do ſo for 
ſome time after it was at reſt. The water was moſt 
luminous when the fiſh had been in it about 28 
hours, but would not give any light by being ſtirred, 
after it had been in it three days. 


EXPERIMENT II. 


I put a gallon of freſh water into one pan, and a 
gallon of ſea-water into another, and alſo into each 
pan a freſh herring of about three ounces. The next 
night the whole ſurface of the ſea-water was lumi- 
nous without being ſtirred, but much more ſo when 
put in motion; and the upper part of the herring, 
which lay conſiderably below the ſurface of the wa- 
ter was very bright. The freſh water was quite 
dark, as was alſo the fiſh that was in it. There were 
ſeveral very bright luminous ſpots on different parts 
of the ſurface of the ſea-water ; and the whole, when 
viewed by the light of a candle, ſeemed covered with 
a greaſy ſcum. The third night, the light of the 
ſea- water while at reſt was very little, if at all, leſs 
than before; and when ſtirred, its light was ſo great, 
as to diſcover the time by a watch; and the fifh in it 
appeared as a dark ſubſtance. After this, its light 
was evidently decreaſing, but was not quite gone 
before the ſeventh night, The freſh water, and fiſh 

in 


[ 448 ] 


in it, were perfectly dark during the whole time. 
The thermometer was generally above 60. 


ExPERIMENT III. 


Into a gallon of freſh water I put common or 
ſea-ſalt, till I found by an hydrometer it was of the 
fame ſpecific gravity with the ſea-water. In another 
gallon of freſh water I diſſolved two pounds of falt: 
and into each of theſe waters I put a ſmall freſh 
herring. The next evening the whole ſurface of the 
artificial ſea-water was luminous without being ſtirred, 
but gave much more light when it was diſturbed. It 
appeared exactly like the real ſea-water in the pre- 
ceding experiment, and its light laſted about the 
ſame time, and went off in the ſame manner“. The 
other water, which was almoſt as falt as it could be 
made, never gave any light. The herring, which 
was taken out of it the ſeventh night, and waſhed 
from its falt, was found firm and ſweet ; but the 
other herring was very ſoft and putrid ; much more 
ſo than that which had been kept as long in the freſh 
water of the laſt experiment, If a herring, in warm 
weather, be put into ten gallons of artificial ſea-water 
Inſtead of one, the water will ſtill become luminous, 

but its light will not be fo ſtrong. | 

N. B. The artificial ſea-water may be made with- 
out the uſe of an hydrometer, by the proportion of 


Several river fiſn, as the bleak, the dace, the carp, the 
tench, and the ee], were kept in artificial ſea-water to putrefy, 
without producing any light that I could perceive : but a piece 


of a carp made the water very luminous, though the outſide, or 
ſcaly part of it, did not ſhine at all. Sd 


four 
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four ounces avoirdupois of falt, to ſeven pints of 
water, wine meaſure, 


From the ſecond and third experiments it is evi- 
dent, that the quantity of ſalt contained in ſea-water 
haſtens putrefaction; as the fiſh that had been kept 
in water of that degree of ſaltneſs was found to be 
much more putrid than that which had been kept 
the ſame time in freſh water. This unexpected pro- 
perty of ſea- ſalt was diſcovered by Sir John Pringle, 
in the year 1750, and publiſhed in the XLVIth vo- 
lame of the Philoſophical Tranſactions, with many 
very curious and uſeful experiments on ſubſtances re- 
fiſting putrefaction; but the greateſt quantity of ſalt 
there mentioned, is leſs than what is found in ſea- 
water : it is probable, therefore, that if the ſea were 
leſs ſalt, it would be more luminous. And here it 
may be worth remarking, that, though the greateſt 
ſummer heat is well known to promote putrefaction, 
yet 20 degrees more than that of the human blood 
ſeem to hinder it : for, putting a very ſmall piece of 
a luminous fiſh into a thin glaſs ball, I found that 
water of the heat of 118 degrees would deſtroy its lu- 
minouſneſs in leſs than half a minute ; which, on 
taking it out of the water, it would begin to recover 
in about ten ſeconds, but was never after ſo bright as 
before. : 


I ſhall now only add to theſe experiments the 
moſt circumſtantial accounts I can find of the ſea's 
luminous appearance. The Honourable Robert 
Boyle, in the third volume and 9g 1ſt page, of Doctor 
Birch's edition of his works, ſays, When I remem- 

Vor. LIX. Mm m « ber 
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ber how many queſtions I have aſked navigators 
about the luminouſneſs of the ſea; and how in 
ſome places the ſea is wont to ſhine in the night 
as far as the eye can reach; at other times and 
places, only when the waves daſh againſt the veſ- 
ſel, or the oars ſtrike and cleave the water; how 
ſome ſeas ſhine often, and others have not been ob- 
ſerved to ſhine; how in ſome places the fea has 
been taken notice of, to ſhine when ſuch and ſuch 
winds blow, whereas in other ſeas the obſervation 
holds not; and in the ſame tract of ſea, within a 
narrow compaſs, one part of the water will be lu- 
minous, whilſt the other ſhines not at all : when, 
I fay, I remember how many of theſe odd phæ- 
nomena, belonging to thoſe great maſſes of liquor, 
I have been told of by very credible eye-witneſles, 
I am tempted to ſuſpect, that ſome coſmical law 
or cuſtom of the terreſtrial globe, or, at leaſt, of 
the planetary vortex, may have a conſiderable 
agency in the production of theſe effects. 

Father Bourzes has given a ſtill more particular 


account of the luminous appearance of the ſea; part 
of which I have extracted from the third edition of 
Jones's Abridgment of the Philoſophical Tranſactions, 
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Vol. V. Part li. p. 213. When the thip ran apace, 


we often obſerved a great light in the wake of the 
ſhip, or the water that is broken and divided by the 
ſhip in its paſſage. This light was not always 
equal; ſome days it was very little, others not at 
all ; ſometimes brighter, others fainter ; ſome- 
times it was very vivid, and at other times nothin 

was to be ſeen. As to. its brightneſs, I could 
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eaſily read by it, though J was nine or ten feet 
above it from the ſurface of the water ; as I did 
particularly on the 12th of June, and the 1oth of 
July, 1704. But! could read only the title of my 
book, which was in large letters. As to the ex- 
tent of this light, ſometimes all the wake ap- 
peared luminous to thirty or forty feet diſtant 
from the ſhip ; but the light was very faint at apy 
conſiderable diſtance. Some days one might eaſily 
diſtinguiſh in the wake ſuch particles as were lu- 
minous from thoſe that were not : at other times 
there was no difference. The wake ſeemed then 
like a river of milk, and was very pleaſant to 
look on. At ſuch times as we could diſticoguiſh 
the bright parts from the others, we obſerved 
that they were not all of the ſame figure. Some 
of them appeared like points of light ; others 
almoſt as large as ſtars, as they appeared to the 
naked eye. We ſaw ſome that looked like 
globules of a line or two in diameter ; and others 
like globes as big as one's head. It 1s not 
always that this light appears, though the ſea 
be in great motion; nor does it always hap- 
pen when the ſhip fails faſteſt : neither is it 
the ſimple beating of the waves againſt one an- 
other, that produces this brightneſs, as far as I 
could perceive. But I have obſerved, that the 
beating of the waves againſt the ſhore has ſome- 
times produced it in great plenty ; and on the 
coaſt of Brazil the ſhore was one night ſo very 


bright, that it appeared as if it had been all on 
fire. 
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The uction of this light depends v 

much 4 quality of the water; and, 171 
am not deceived, generally ſpeaking, I may aſ- 
ſert, other circumſtances being equal, that the 
light is largeſt when the water is fatteſt, and fulleſt 
of foam; for, in the main ſea the water is not 
every where equally pure; and ſometimes if one 
dips linen into the ſea, it is clammy when it is 


drawn up again. And I have often obſerved, 
that when the wake of the ſhi 


p was brighteſt, 
the water was more fat and glutinous ; and linen 
moiſtened with it, produced a great deal of light, 
if it were ſtirred or moved briſkly. Beſides, in 
failing over ſome places of the ſea, we find a 
matter or ſubſtance of different colours, ſome- 
times red, ſometimes yellow. In looking at it, 
one would think it was ſaw-duſt : our failors ſay 
it is the ſpawn, or ſeed of whales. What it is, 
is not certain; but when we draw up water, in 
paſſing over theſe places, it is always viſcous and 
glutinous. Our mariners alſo ſay, that there are 
a great many heaps or banks of this ſpawn in the 
north ; and that ſometimes in the night they ap- 
pear all over of a bright light, without being 
put in motion by any veſſel or fiſh paſſing by 
them. 

% But, to confirm farther what I ſay, videlicet, 
that the water, the more glutinous it is, the 
more it is diſpoſed to become luminous; I ſhall 
add one particular which I ſaw myſelf. One day 
we took in our ſhip a fiſh, which ſome thought 
was a boneta, The inſide of the mouih of the 


« fiſh 
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fiſh appeared in the night like a burning coal; 
ſo that, without any other light, I could read by 
it the ſame characters that I read by the light 
in the wake of the ſhip. Its mouth being full 
of a viſcous humour, we rubbed a piece of wood 
with it, which immediately became all over lu- 
minous; but, as ſoon as the moiſture was dried 
up, the light was extinguiſhed. 

J leave it to be examined whether all theſe 
particulars can be explained by the ſyſtem of ſuch 
as aſſert, that the principle of this light conſiſts 
in the motion of a ſubtle matter, or globules, 


cauſed by a violent agitation of different kinds 
of falts.” 


EXIV. A Series 
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LXIV. A Series of Aſtronomical Obſerva- 
tions made at the Obſervatory of the Ma- 
rine at Paris, to wit, 10. Obſervations of 
Jupiter's Satellites in the Years 1767 and 
1768. 29. Obſervations on the Shadows 
of Jupiter's Satellites. 30. On the Varia- 
tion of the Belts en the Diſc of that Planet. 
49. Obſervation of a Spot en the Diſc of 
the 3d Satellite. 50. Obſervation of the 

Belts of Saturn. 6'. Obſervation of the 
Moon's Paſſage over the Pleiades, in 1767. 
7'. Obſervation of a partial Eclipſe of the 
Moon, January 3, and of a total one, De- 
cember 23, 1768. 8'. Ob/ervations of 
Two Auroræ Boreales, Auguſt 6, and De- 
cember 5, of the ſame Year. By M. Meſ- 
ſier, Aftronomer of the Marine, F. R. F. 
and of the Academies of Holland and Italy. 


Odſervations of Eclipſes of Jupiter's 4 Satellites, made at Paris, 
in the Obſervatory of the Marine, in the Year 1767, with an 
excellent Gregorian Teleſcope of 30 Inches Focus, the great 


Speculum 6 Inches Diameter, and the magnifying Power 104 
Times, | | 


176 True time 
767 lee 


Jan. 25 [11 18 17]l. 4. Sky ſerene. A well defined, the ſatel- 
lite 12“ loſing its light, during the 
3 two laſt of which it was extremely 


ſmall. u 28* high in the eaſt. 
| | Good obſervation. 


1767 


29 
Febr. 2 
19 
March 8 
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28 


| | 


True time 
h / 7 


1 


15 34 34 


10 18 


— 


/ 


17 27 13 


17 57 56 
8 31 35 


ö 
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E 4. Sky ſerene. Y 47* high in the weft. 
Good obſervation. In both I kept 
U without the field of the teleſ- 
cope, to view the fatellite the 
better, 

I. 1. Clear ſky. U well defined, 46* high 
in the welt, Good obſervation. 

[. 2. Serene. A well defined, 22* high in 
the eaſt, Good obſervation. 

. 1. U well defined, 31* high in the weft, 
'The ſatellite extremely ſmall for a 
minute, Good obſervation. 

J. 2. Sky ſerene round Y, being 16* high 
weſtward, Good obſervation, 

[. 1. Clear ſky. The ſatellite diſappeared 
touching the diſc of UM. Doubt- 
ful to ſome ſeconds, the oppoſition 
being this night at 10* 49' 4”. At 
10" 29' 4” the ſatellite begins to 
appear at U's eaſtern limb; 5 at 
106 51 34 half out; at 10 51 
34 quite ſeparated from As 
limb. 

E. 2. Clear ſky about U. The ſatellite 
emerged at J of the Planet's dia- 


meter. TN 25* high caſtward, 
Good obſervation. 


E. 1. Serene; but the obſervation doubt- 
ful to ſome ſeconds, from the 


proximity of A to the Moon and 
the horizon. 


E. 2. Clear ſky ; but Y near the horizon 
and the Moon. Obſervation 
doubtful to 5 or 6 ſeconds. The 
ſatellite emerged at I of a diameter 
from the Planet. WU 15 high 
weſtward. 

E. 2. Clear ſky. U well defined. The ſa- 
tellite emerged a 3 of a diam. from U, 
which was 47 * high. Good obſ. 


1767 
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1767 True time 
1 
April 29 [10 13 29 E. 3. Clear ſky. A well defined. The ſa- 
tellite already emerged, perhaps for 
+ of a minute; it recovered not its 
full light till “ after. The emer- 
ſion was a diameter from 1. 
May 5 [12 9 39|E.2. Clear ſky. A well defined. Satellite 
emerged at more than a diameter 
from A, being then 25* high weſt- 
ward. Good obſervation, 
6 [ri 17 37 l. 3. Sky much clouded. V ſeen through 
thin clouds ; but I think the ob- 


ſervation may be depended on to 
10 or 12 ſeconds, 


Dec. 21 [18 34 321. 3. Clear ſky. M well defined. Satellite 
entered the ſhadow 1 diameter from 
A, after having been 2' extremely 

ſmall. Good obſervation. 
I. x. Clear ſky ; but M near the horizon, 
and ill defined. However, I eſteem 


the obſervation a good one. The 


ſatellite emerged J of a diameter 


from A, being then 12? above the 
horizon. 


March 1512 41 48 E. 1. At Colombes, near Paris, 205 ſeconds 
of time weſt of the Royal obſerva- 
tory, The ſatellite out of the 
ſhadow, with a ten feet refractor 
of Dollond, magnifying 120 times. 
Good obſervation. - 
April 16 | 9 27 3E. 1. At Colombes; ſerene ſky; the ſatel- 
| lite emerged at & diameter from U ; 


with a Dollond's refractor of ten 
feet. 


E. 2. At Calais; ſky ſerene round u, 

with a 31 feet refractor of Dol- 
lond, with a triple object-glaſs. 
The ſatellite emerged 1 diameter 
from the Planet, a little above the 


4th ſatellite, Good obſerva- 
tions 


23 114 43 47 


May 30] 9 14 47 
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1767 | True tim 
a A. 
June 119 51 40 E. 1. At Calais; ſky ſerene; U well de- 
hned. The ſatellite emerged at 
the diſtance of & a diameter, 
Same refractor, Good obſervation. | 
8 [11 24 4. 4. At Dunkirk; ſerene ſky; but 1 | 
| near the horizon ; the belts, how- | 
ever, appeared plain, and I think | 
it a good obſervation. The fa- | 
tellite was more than 6' loſing its | 
light, Dollond's 34 feet re- 
fractor. 
11 47 54] k. i. At Dunkick; ſerene ſky; but 1 | 
| | very near the horizon, he ill de- | 
fined. Doubtſul obſervation. | 


Obſervations on the ſhadow of Jupiter's 
| iaicl!:ites, and the variations of his belts, 
at the Obſervatory of the Marine, with 
a Gregorian reflector, of 30 inches fo- 
1767 eus, magnifying 104 times, 


Febr. 19 [12 58 46|The ſh:dow of the firſt ſatellite appeared 
entirely on A's diſc, and proceeded 
along the upper part of the middle belt, 
13 18 3 The ſatellite itfelf entered half way on x 
A 's diſc, following its ſhadow on the | 
| ſame belt. | 
114 1 7| The ſhadow cf the fourth entirely entered | 
| on U's diſk, and running along the 
| lower edge of 's upper belt. 
[15 3 57] The ſhadow of the firſt ſatellite in internal 
contact with A's limb. 
[is 7 27 The ſhadow of the firſt quite off 's limb. 
15 25 23 The firſt beginning to go * the diſc. 
[is 29 53 The firſt gone off, but ſtill in external 
contact wich the limb. 
is 29 530 The ſhadow of the fourth ſeems advanced 
one half of its path over the diſc. 
16 29 43 The ſhadow of the fourth ſeems to be two 
| of its own diameters from 24's limb. 


| 
Vox. LIX. Nun 1767 
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1767 [True time 
M0 

Febr. 19 [16 42 41] The ſhadow of the fourth, at leaſt, one of 

its own diameters from U 's limb. 

16 54 39] The ſhadow of the fourth looks oval, and 

touches UN's limb. 

17 5 35 The ſhadow of the fourth quite off Us 

weſtern limb. 

17 5 35] The fourth ſatellite almoſt touches A8 

eaſtern limb, 

[17 13 34| The fourth ſatellite entering on Y's diſc, 
| and forming an indentation on his 

| limb. 

[17 35 32] The fourth ſatellite quite entered, but 

| not ſo viſible on the diſc as the firſt, 


The ſhadow of the fourth ſeemed larger than that of the firſt ; 
it was alſo more perceptible; owing, perhaps, to the ſhadow of 
the firſt running along the upper fide of the middle belt, which was 
darker and more conſpicuous than the upper belt, where the ſha- 
dow of the fourth was. It was an eaſy matter to form a judg- 
ment of their differences, as the two ſhadows were at the ſame 
time ſeen on A's diſc. At 64 in the morning the ſky became 
clouded, ſo that the egreſs of the fourth from the diſc could not 
be obſerved. 

The figure n' 1 (Tas. XIX) repreſents NY's diſc at the 
moment of the entry of the ſhadow of the firſt ſatellite ; the up- 
per part was ſhaded, but leſs ſenſibly than the middle belt, which 
was blackiſh, and of a darker hue in ſome parts than in others. 
Below this middle belt, another was viſible, which terminated at 
about two-thirds of U's diameter. It was narrow, but as di- 
ſtinguiſhable as the middle belt. 

The fig. n* 2 repreſents the ſhadow of the fourth ſatellite, 
which paſſed along the upper belt leſs diſtinct than the middle 
one, At 3 11” the lower narrow belt was not to be ſeen ; the 
middle belt was alfo altered, being of various ſhades, and differ- 
ent from that repreſented in fig, 1. at the time of the immerſion 
of the ſhadow of the firſt ſatellite, 


The fig. n* 3 repreſents the ſhadows of the firſt and fourth ſa- 
tellites, viewed at the ſame time. 


The fig. n“ 4 repreſents Y's belts : the upper belt was the 
ſame as in fig. n' 1: the middle belt was likewiſe the ſame : 
| the 
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the narrow belt, which had diſappeared, appeared again on the 
eaſtern ſide, At 4* 30“ it was advanced à of the diameter. At 
5 58” it extended almoſt from one limb to the other, as narrow 
and ſenſible as in fig. n“ 1. | 

The 6th of September, 1760, having computed the ingreſs of 
the third ſatellite on UN's diſc, I viewed the Planet with a Gre- 
gorian reflector of 30 inches focus, magnifying 104 times. At 
7" 4” I perceived at the center of the Planet, on the lower belt, 
a black ſpot, pretty round, and nearly of the ſize of the ſhadow 
of the firſt ſatellite, I gueſſed this ſpot to be the ſhadow of 
the third. I obſerved its progreſs, and being got on 5 of Y's 
diſc, at 8* 13“ I perceived the ſhadow of the third juſt entered on 
U 's eaſtern limb, and was larger than that I obſerved before, 
which made me to imagine, that the firſt ſhadow might be a ſpot 
on the very difc of the third ſatellite. 1 went on with my ob- 
ſervations, and found, that the nearer this ſhadow approached 
the weſtern limb of V, the more it was diminiſhed in ſize, and I 
loſt fight of it before it had got to the Planet's limb. Laſtly, at 
9* 26%, the third ſatellite was half emerged, and formed an in- 
dentation on the diſc, I was then well ſatisfied, that the ob- 
ſerved ſpot was on the diſc of the third ſatellite z and I took no- 
tice, that this ſatellite, when quite emerged, was not ſo luminous 
as uſual, 

The 28th of March, 1766, having viewed Saturn with the 
ſame achromatic reflector of 10 feet 7 inches focus, I perceived 
on his globe two darkiſh belts; they were indeed extremely 
faint, and difficult to be diſcerned, directed, however, in a 
right line parallel to the longeſt diameter of Saturn's ring. 

The ſeveral obſervations here recited are extremely nice; and 
it were to be wiſhed that aſtronomers, concerned in obſervations, 
might be accommodated with achromatic teleſcopes, of the 
molt perfect conſtruction; as ſuch are the only inſtruments 
whereby a great knowledge of the celeſtial bodies can be acquired, 
for the improvement and perfection of aſtronomy. 
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Obſervations of the Moon's Tranſit over the Pleiades, in 1767, 
at the Obſervatory of the Marine. 


1767 


Sept. 12 


True time 
. 


14 11 42 


15 0 492 
15 6 8 
15 14 56 
15 24 49 


15 34 11 
15 47 39 


Nov. 


6 111 


15 54 31 


16 51 11 


17 2 10 


950 


11 57 $72 
12 11 $53 
| 


| 


12 31 $9 
12 45 50 


13 42 251 


1 


| 


Som, of & 6, Electra, at the illuminated 
limb of the Moon. 


[mm. of & d, Merope. 

[mm. of & e, Maia, near the limb, as it 

were ſhaving it. | 

Emerſ. of & 5, Celeno, doubtful to 5 or 
6 ſeconds, from thin clouds, 

Emerſ. of & b, Electra. Good. 

Emerſ. of & 2, Alcyone, Good. 

Emerſ. of & c, Maia. Good to a ſecond. 

Emerſ. of & d, Merope. Doubtful. 

Looking into the teleſcope, was vi- 


ſible; though but a ſmall time 
emerged. 


The Moon clear of clouds, » appeared; 
it had emerged a few minutes. 
Conjunction of # F Atlas, It paſſed 
| very near the Moon's limb, being only 
10 parts of the micrometer from it, 
| equal to g ſeconds, 

Imm. of & d, Merope. Doubtful to 2 
or three ſeconds, from the great light 
of the Moon. 

Imm. of & , Alcyone. Good to a ſe- 

cond. 

Emerſ. of & d, Merope. Good to a 


ſecond. 


The & 5 was effaced by the light of 
the Moon. 


Imm. of & V. Atlas. Good. ey 

Emerſ. of & 2, Alcyone. It was already 
out, perhaps half a minute. 

Emerſ. of & 5, Pleione. 


] 


The immer- 
ſion could not be obſerved, for the great 


| 


light of the Moon, The emerſion 
good to a ſecond, 


1767 
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1767 | True time 


h / 2 


Nov. 6 |13 43 284|Emerf. of & / Atlas. Good to half a 


ſecond. 
Dec. 31 | 4 32 57 |Imm. of & d, Merope. 
4 40 184 Emerſ. of & d, Merope. 


5 14 © [Conjuncttion of & „, Alcvone 280 parts 
of the micrometer 24 5” trom the 
Moon's upper limb. 

5 27 58 Imm. of + 7, Atlas, into the obſcure 
limb of the Moon, Doubtful to 2“. 
6 20 20 [Emerſ. of & f, Atlas, from the illumined 
limb of the Moon againſt Cleomedes. 


Good, & h could not be obſerved for 


Obſervations of the eclipſes of Jupiter's ſatellites, made at the 
Obſervatory of the Marine at Paris, in the year 1768, with 


a Gregorian refleor, of 30 inches focus, magnitying 104 
times, 


1768 | True time | 


5 4 HI 


Jan. 3112 53 22 |[mm. 1. Sky ſerene, N well defined. 
|| Good obſeryation. 

Feb. 2 |18 4 36 mm. 4. Sky ſerene, The ſatellite ex- 

tremely ſmall for two minutes. 

14 16 39 24 C ouds covered u. The firſt ſatellite 

had then loſt much of its light: 28“ 

after M re- appeared, but the firſt ſa- 

tellite was no longer ſeen. I put the 

immerſion at 16 39“ 50“. 

March 1 [14 57 561 Im. 1. Sky ſerenc. Le Moon above 
| tie horizon, which did no great harm. 

U was well defined; the ſatellite very 

{mall for 45/”, it entere the ſhadow at 

3 of a diameter from A. A 35 high 

weltward, Good obſervation, 

10 11 22 15 [nm. 1. Sky ſerene. A well defined. 

For 30“ the ſatellite was very ſmall. 

| It entered the ſhadow at 4 diam. from 


UN. 1 20 high eaſt, Good obſerv. 
1767 


I. I 


April 3 [io 55 34 


27 | 3 35 113 


11 [12 26 15 


208 49 54 


27 10 03 50 


10 43 14 


12 5 42 
June 3 [12 37 39 


| 


1768 True time | 
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Imm. 2. Sky ſerene round. U, which 
was well defined. The ſatellite en- 
tered the ſhadow near U's limb, I 


| efteem it a good obſervation, 


Emerſ. 1. Sky ſerene. UA pretty well 
defined: the Moon, thouga near him, 
did not much incommode. The ſatel- 
lite emerged + diameter from AU, then 
32* high eaſtward. Good obſervation. 

Emerſ. 1. Sky ſerene. A well defined. 
Satellite emerged ! diameter from A, 
then 36 high, having lately paſſed the 
meridian, Good obſervation. 

Emerſ. 2. YU, among interſtices of 
clouds, was not well defined; the 
belts not diſtindt. Satellite emerged 
4 diameter from YN, then 22“ high. 
Pretty good obſervation. 

Emerſ. 1. U well defied. Good ob- 
ſervation. | 

Emerſ. 1. Sky pretty clear, and A well 
defined. With a Dollond's 5 feet re- 
fractor with a double object glaſs. 
Satellite emerged 3 diameter from U. 
The ſatellite very ſmall, and the obſer- 
vation good, | 


Imm. 3. Sky ſerene. U well defined, 


Satellite continued very ſmall for 3˙%. 
It entered the ſhadow at 4 diameter 
from A, then 32* high weſtward, 
Good obſervation. 

Emerſ. 1. Sky ftill ſerene, and Y well 
defined. Satellite emerged { diameter 
from A, then 30“ high weſtward. 
Good obſervation. 

1 juſt free of civuds, The third ſatel - 
lite appears in nearly its full luſtre. 

Emerſ. 1. Sky ſerene; but U too near 
the horizon; and, being among va- 


| pours, ill defined. Satellite emerged 
| 1767 


1768 | True time | 


June 19 


| 


July 5 


h Ll ff 
10 53 43 
9 8 5 


28 | 9 20 20 
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+ diameter from u, then 10 high, 
Good to a few ſeconds. 

Emerſ. 1. Sky partly clouded, but U 
pretty bright at the time of obſerva- 
tion. Satellite emerged 3 diameter 
from A, then 17? high. Good to a 
few ſeconds. 

Emerſ. 1. Sky clear. u well defined. 
The emerſion at x diameter from A, 
225 high weſtward. A good obſerva- 
tion. 

Emerſ. 1. Clear ſky, but U only 55 
high weſtward, The Planet ill de- 
fined, though the belts were plain 


enough. A doubtful obſervation. 


Obſervation of a partial Eclipſe of the Moon, on the night be- 


tween the 3d of January, 1768, at the Obſervatory of the 


Marine at 


aris, with a four Feet Newtonian Reflector, 


magnifying 66 Times, armed with a Micrometer. 


| 
| 


True time 
G 


11 50 20 
12 8 38 


| Uneclipſed | 
part of the 


Moon. | 


/ H 


—— 


The part } 


| 


The Moon's centre paſſed the meridian. 
7 AI. paſſed. 

27' 41”, the difference 3 the 
I altitude of the Moon's upper limb and 
| that of the ſtar, the ſtar being lower. 


eclipſed. | 


| 


7 17 


The penumbra ſenſible. 
Very ſtrong. 

The eclipſe begins. 

| Immerſion of Tycho. 


1768, 


January 3. 


rue time. 


* 


16 


16 40 
16 46 
16 48 


17 


17 
17 
17 
17 
8 
17 
17 
17 
17 
17 
17 
17 
17 


/ i 


O 12 


4 49 
9 34 


10 40 


10 40 
12 39 
15 39 
18 38 
21 38 


23 


24 38 


26 37 
26 37 


31 36 
35 35 
38 34 
34 
34 
33 


3:3 


3 


7 29 
12 28 
14 28 
14 58 
10 57 
16 57 


17 27 


21 27 
25 26 
26 26 
27 56 
34 55 


Uneclipſed 
part of the 
Moon. 


ds 


20 46 
20 14 


19 24 
31 20 


18 47 
18 40 


18 31 


18 18 


18 20 


18 22 
18 38 
19 49 


20 I5 


21 17 


22 12 


23 9 


24 13 | 


25 18 
| 26 57 


ö 


, 


[ 464 ] 


The part 


eclipſed, 


/ 4 * 


10 34 
11 6 


11 56 


14 33 


12 40 


12 49 


Fracaſtorius enters the ſhadow. 
The ſame entirely in the ſhadow, 
Mare NeCtaris enters the ſhadow. 


The Moon's diameter. 
Mare Nectaris half entered. 


Mare Nectaris totally in the 
ſhadow. 


Langrenus is entered into the 
ſhadow. 


Mere Imbrium nearly half entered. 


The Moon in a miſt, tne ſhadow 


ill defined. 


The Moon pretty clear, Mare 


Humorum got out of the ſha- 
dow 7 or 8“. 


Mare Nubium clear of the ſhadow. 


Mare Nectaris begins to emerge. 


Tycho half out. 
Mare Necaris half out. 


Tycho clear of the ſhadow. 


Fracaſtorius out of the ſhadow. 
Mare Nectaris out of the ſhadow. 


1768 


[ 
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1768. Parts en- Parts e- 
anuary 3. lightened. | clipſed. 
rue time, 
h / 7 7 WH 1 17 
17 36 25 Mare Imbrium out of the ſha- 
dow, which did not cover one 
balf of it. 
17 39 53 | 28 57 | 2.23 
17 43 23| 29 42 138 
I7 43 53 The Moon's limb begins to be- 
| viſible, 
17 45 53] 29 59 | I 2! 
17 40 54 End of the eclipſe. 
17 51 22 | 31 32 Moon's diameter. 
17 55 20 | Much penumbra ſtill left. 
17 57 30 Now as before the eclipſe began. 
18 14 20 |__| Now little or nothing ſenſible. 


During the night of the eclipſe the {ky was greyiſh, 
and overſpread with thin clouds; but the ſtars 
might be diſcerned. The fhadow pretty well 
defined, and would have been much more if 
the ſky had been clear. The cold was conſi- 
derable all night long, the thermometer marking 
I 1 degrees below o, on Reaumur's ſcale. 


Obſervation of the total Eclipſe of the Moon, the 23d of De- 
cember, 1768, in the Evening, at the ſame Obſervatory of the 
Marine, with the ſame Newtonian Reflector of 44 feet. The 
Sky ſerene during the 23d Day, but ſome Clouds in the Weſt 
during the Eclipſe ; in the Eaſt ſerene, with a ſmall Miſt, 
which was favourable ; the Shadow well defined. I had no 


View of the Moon, at the Horizon, becauſe of elevated Land 
Objects. 


1768, Dec. 23. Parts en- | Parts e- | 
True time, | lightened. | clipſed, 
h / Fl / H / 17 
427 0 The Moon beginning to appear 
over the church of Notre 
Dame, ſeeming to the bare 
eye half way eclipſed, Tycho 
already {ume minutes emerged. 
Vor. LIX. (oo 


1768 


| 


| 


| 


| 
| 


Mare Serenitatis quits the ſhadow. 
Dionyſius quits the ſhadow, 


Mare Serenitatis half out. 


Mare Tranquillitatis half out. 
Mare Serenitatis quite out. 


Mare Tranquillitatis clear of the 
ſhadow. 


Mare Imbrium half out, 


Mare Criſium half out. 


Mare Criſium and Mare Im- 
brium quite out. 


The Moon's limb beginning to 
be diſcernible. 

The end of the ſhadow, or of the 
eclipſe. 

Yet more certain. 

Strong penumbra.. 

Vet very ſenſible. 

The Moon's diameter. 

Te penumbra ftillremains.. 

The Moon's diameter. 

A ſmall matter of the penumbra 
ſil! remaining. 
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Read November 16, 1769, 


LXV. Aftronomical Obſervations made by Order of the Royal 
Society, at Prince of Wales's Fort, on the North-Weſt Coaſt 
of Hudſon's Bay, By William Wales and Joſeph 
Dymond. 


Mem. The Thermometer marked A was hung within the ſouthern, or lower Obſervatory ; in ſuch 
a Part as we judged would be leaſt affected by the Fire; cloſe to, and with its Ball exactly of the ſame 
Height with, the Quickflver in the Baſon of the Barometer : That marked B was hung withour 
Doors, on the north Side of the Obſervatory. 


The Floor of the Obſervatory might be above 50 Feet above the Level of the Sea at Low- water Mark. 


Equa! altitudes. | Zenith |Baro- Thermo- } Phznomena and Circum- 
1768 Times by the clock. I diſtanceſmeter. meters. ſtances. 
Lowe: Middle Wire Vere Paſſed the J inches a B Ob- . e 
deptemb. Wire Wire | Meridiar, | | {. rver 
FINS: 6 1 — * / 2s / | | 
$8 1417 16/10 20 5424 33 [2 183 | | | O's U. L. I 
* 3 9 N 5 . 7 3 49 75 49 26,86 385 38 [W. S* LL eaſterly 
Y 191 4 12 188 3 | | {0s LL 4.- 
| * 59 16 44113 A 175 4. 29,61 | 46 | 421 W. (s THE | weſterly 
© 18|At noon wound up the clock. | t | D. , 
19014 5409 18 3622 10 23 54 7 l. | 1 O's U. L. 
ig te) 22 5626 37 78 13]29997 | 37 | 3+ | Þ 85 LE 
6 5540 2 , Os U. L. ( eafter! 
7 357 41 76 0 29,98 | 37 | 34 P. lo% L. L. , 
518 76 | | p. Os L. L. | 
4 19 19 6 32 23 55 co, 013997 149 ||” ', U. U. NY RES 
24 1620 37 ST D. ©'s L. L. a 
25 1 78 13 130,07 | 49 | 44 L o'sU. L 
[9 9 4 76 o 30, 00383 39 | D. {0's + E þ eaſterly 
| | — +L Ls 
12 3 23 1 07 7 nnen 82 U.. ken, 
19 3023 11 3 5 | ln O's U. L. 
27 27 | 1 79 O 29,97 N 45 4+ b 5% 5 | 
. F e 
” 27 * 13 | f 76 O 29,90 | 46 45 D. {9 A x: f Eaſteriy 
+ 44 3 41 Fo. „ 
9 2813 25 1 $93 14719 ier. « ] 
37 27 1 ; = F \ 57 Ay 
46 942 g | {13 42 29,89 1 ** 65 [D. G> UL. 1 
-Q 5 7 | r 
% „„ e ee ev. See. inte 
20 2123-5: 5 "a TW > >: 
5 % „sg | 5: |65 b. G U. l. 


Sept. 27 From the preceding obſervations, I 
1 ſolar time, and in conſequence of that is now about i 
altered the pendulum to make it go ſlower, 


Times by the clock. 
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Equal altitudes. 
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EE ˙ü1ñ . ̃ ͤ Äũm- ¾—bdu 2 
Aoi OO — ni te A a —— | — 
— r 2 ˙ B ˙-A ˙ wüw1 —i c 
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— — — — — 
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September | 


28 


11 57] 3 37 52 133 49 | 
(6 48 | 42 44 138 43 
8 55 42 51 47 
4 20 | 4 © 26 656 33 
At noon wound up the clock. 
1:132 35 20 37 5 
37 54 46 55 
52 49 0 57 38 
[5% 3 3 1 | 
141 2 1 2 2 | 82 
8 2} 4 Is 72M 
22 54 18 21 |t3 54 
28 14 | 23 47 |19 21 
1EjAt noon wound up the clock. 
37 54 [0 42 28 |46 59 
3 24 47 37 64 30 
17 3 10 58 [12 20 o 2 55.— 
27 2 17 57 | 


33 
58 
42 
46 
59 


Lower 


Wire. 
po 


33 24 


13 46 


2659 $9 


5 14 


47 22 


52 7 
er 


13 6 


58 4 
9 
52 
46 
4 36 


Middle Wire 


20 42 54 

48 20 
2 33 15 
3 0 43 [55 17 
19 51 18 65 15 
0 4170-1 
20 12 18 | 


19: 


19 46 5 
50 49 
20 3 50 


Wire M-rdian, 
/ H / 


n 
17 22 


42 55 
50 43 


17 17 [21 27 


54 9 [50 14 
50 0 
54 44 
7 5² 


8 43 [12 45 - 


At noon wound up the clock. 


25 At noon wound up the clock. 
>tOpped the Clock 24 11” and ſcrewed down the | 


25 
2 


19 35 


5 28 


2 23 
3 


20 44 28 9 30 23 44 71 


50 24 65 4 
7 $3:113 32 
14 43 420 28 


7 


Upper | Paſſed the 


23 52 162 


| IT 
40 24 53 53 46 
3 49 21 5 25 


have found that the 


and ſet it to nearly mean ti 


Zenith 
diſtance 


80 © 


j78 © 


clock is gaining 1' 18 
too faſt: therefore at 20 
me, W. W. 


bermo- Phænomena and Circum. 


0 w* 
2 
I 

= 


6 ©. 


* 


O 


. 
— A. 
* 
WG 


OOO 


* 


rr 


S 


- 


FOEPFagOraPFraergQdchrog 


R 


* 
- 
- 


. 
. ad 


- 
O 


* 


- 
GO GO 


- 
ih 


— 
GO OO Oo GG 


w 


W . W- 
We 


oO 


- 
O 


S 28250 8888 


= 


- 


- 
un 


— 
2 


= 


* 
GG OG 


Fg Erarraere erat 


MM 


— Nees) ———— 


FFI. err 


- 
O 


* 


- 
GG OG OO 


- 


OOO 008 8 O©O 


8 88 


S 


dall of the pendulum +3 of a tu 


= 


* 


- 


F 
F 


— nnd 


—— . — 


OOO O 


OO ( en 


— 


469 


Equal altitudes. Zenith | Baro- | Therme- Pbenomena and Circum- 

Times by the clock. _ | diſtance | meter. meters. ſtances, 
Lower Middle Wire | Upper ; Paſled the Inches | A B ob- Be 
Wire. Wire Meridian ſerver. 
5 B es WM mt „ 
19 2 14 © 7 78 © | 29,64-| 19 15 [W. {O's L. L. 
26 22: 20 53 5 20:: N | O's U. L. ] vefterl 
43-15 | 2. 9 33 ©: 80 o | 29,63 182] 144, W. ©'s L. L. ſhaz 
49 12 | 44 14 |39 12 ; | ' ©'s U. L 
6 I 


is | 4 42 13 19 272 | 71 © f 29,03 3 — 45 Aidebaran eaſterly 


, W 
8 2 11 22 [14 59 69 40 
18 27. 21 30 51 69 40 f 29,56 — 3 |—-11 | W. | Aldebaran weſterly 
34 14 | 37 42 |41 10 [71 © 
37 55 | 8 41 35 |45 12 12 44 34 [61 20 | 29,60 [+ 9 — 3 | D. | Aldebaran eaſterly 
56 5669 04014 21 59 © | | 
31 10 |i6 27 28 |23 45 59 © } 29.60 + 1|-8|D Aldebaran weſteriy 
50 14 46 32 | , £ 61 20 
24 117 27 27 30 12 40 34 79 20 e 127 
36 53 40 23.3 10 68 40 | 29,75 {— 1 9 | D. | Aldebaran eaſterly 
53 15 30 46 | 7 5 
21 41 7 3 24 24 BY 
14 15 17 2 - 37 17 f 68 40 ö 29,83 — 7 12 D. Aldebaran weſlerly 
57 753 49:|50 13: 70 20 
118 1 52:18 5 27 | 8 56 j12 37 1,7 | 65 © | 29,88 —14 D. Aldeb. eaſterly, hazy 
1211 j'7 8 3875 0 65 o | 29,co — 3 15 | D. | Aldebaran weſterly 
h 192 99 ©6 17 10 43 57 © | 29,85 — 9 - 6 | D. | Aldebaraneaſterly 
17 31 21 30 |25 27 | 55 20 1 D. | Ditto Ditto 


0 27 At ncon I went to wind up the clock, but found it had ſtopped at - 48“. 1 ſuppoſ it had been 
ſtopped by the cold lat night, and therefore I kindled a fire to warm it before it was ſet a going. At about 
6" 58' by the alarm ſet the regulator a going and wound it up. J. D. 


{ Dec. 613 28 6 16 58 20 24 [1 22 11,1 | &g 20 ] = | 
26 19 29 49 33 18: 67 40 29 94 |—11!]}—23591 W. Aldebaran caſterly 
N 60 0 9 ＋ | 65 of 49 98 |—16 |—206 | W. ; Aldebaran wellerly 
8: 6 22 | 6 9 52 13 19 fl 15 63 69 20 30 21 f 2 |—15 W. | Aldebaran eatterly 
23 52 j16 20 22 16 53 69 20 20 14 — 42 —14 W. | Aldebaran weſterly 
1 6 10 21 13 49 ff 7 57,3 8 20 | ES | 
7 116 20 41 24 9 | 67 o | 29 58 —10 23 W. Aldebaran calterly 
58 432 67 ©: i | 
8 = 8 1 1 Pg * 0 [29.5 293. 5597 W. Aldebaran weſterly 
1163 236 6 55 | 11 4 29,8 68 20 3 
| 3 | 1951 23 20 | 66 46 j29 0 —27 37 | D. | Aldebaran eaſterly 
15 49 9: 66 40 ; | | 
5 ob lid 3.3 | of" Up þ 29 39 31 2 0. * welterly 


At 210 I found that the regulator had ſtopped at 20 16 3”, notwithſtanding the fire was very good, 
| and by agreement with Mr. Wales, I let the tre go out, the ſtove being obliged to ſtand fo near the ſide of 

the obſervatory that a little extraordinary fire would endanger the ſame, it having twice melted the lead 
at the back al:cady z I alſo took of the weight of the regulator to eaſe it, and let it ſtand. J. D. 


1759 


"$1 

© 29 j20 33 23 157 16 Is; | 

4.7.1 33-3 {41 57. 1701 

6 20 3 42 25138 320 9 50% 4 48 
%% 5 443 12 4 


| Equal aliitudes, Baro- | Thermo- Phznomena and Circum 
1769 Times by the clock. meter. | meters. ſtances. 
— — — T— | — —— — — 1 —— — — — 
Lewer [Middle W:r. | Upper | Paſſid the | Inches | A B Ob- 
March, Wire Wire Meridian | "ſerver 
IS 1 @ POE WIR O40 0-3 : 
y 1:39 7 43 50|18 39 fl 7 374 |53 0. ad das 
| 533 33 7 58 44 3 58 | 51 40 ſ 29,70 22 30 W. Regulus ly 
44 "$240 RE 
36 13 [12 31 25 26 37 53 © ſ 29,68 |—28|—34| W. 3 
\. B. Theſe were made by the aſſiſtant Clock. | 
8 2: |5et 1 clock a going. 
L. 20032 48 | 9 36 25 [39 59 [3 36 261 | 57 20 | | 
[.3 72 7 7 [50 44 5 8 29,81 [ T 2| © W. | ArQurus eaſterly 
29 22 17 2 222 O 
12 4 7 38 — 32 * ; 45 4s 1 29,80 |—10j—17] W. Arcturus weſterly 
3<| 5 3 20 8 52 2 40 RS ed LY Os U. L. ! 
4 37 13 28 % 10 } FE. Y® 29-79 |T 0 8 W. 82K | | alle 
1] © 50 2 9 11 | © . 1 's L. L. 
: 11 25 ? 7 35 * 47 #99 i 49 | 29,83 [+14]+15] W. 856.1. 
© April 23 24 [19 47 4 150 42 - r 8 s U. L. 
«7 45 | $1 25155 5 Eons 2985 — = gb. SL. L. 0 
ä 2129 38 a 7 18. s L. L. 
JJ DANG Lands Len hee es 838.1. 
& 4140 56 [19 44 6 143 17 = | ©'s U. L. 
15 17 7 58 (5? 1 3 95 O 30,12 5 5 if 3 D. O's a j 
. 32 2 . 1 
: 5 921 A 15 . 35 72 0 30, 12 Ae: +20 D. | nr welt 
38 28 [19 42 7 [45.44 | ©'s U. L 
F 12 70 50 0 72 O 30, 08 + 8 D. 1 9's RK 1. eaſte 
A. 35 15 | 4 31 36 [28 oo 8 33, O's L. I. 
3 36 See 55. n 3374 7 30 14 e D. 18 7 | wel 
E $120 28 [19 24 2 27 35 b (' ©'s U. L. 
24 43 28 17 31 481 175 20 | 30,00 |+ 6|+12] W. 1 9's L 1 \eaſ 
O 953 584 50 23 46 gr fo Boos 0 5 J ©'s L. L. 
65 13 54 39 51 ge 5 73 20 | 29,99 E + 27 W. \ O's 0. N I 
D 10020 16 9 29 51 33 24 1 S' U. L. 
. [30 32 34 8 37 41 E 5 * 1821.1. * 
11/48 41445 41 3140 6 | r 
[52 562] * 39 22 [45 59 * j 72 . | 92g 1+ BI We 135 V. L. 
* 12013 47::119 17 2120 : | - SK 
118 3 8 35 25 4 '£ $86... 29,73 |t + £2 Ih Ort þ af 
N 2311 444 58 10 ſ54 4110 9 23,7 |. . ww . L. 
$5715 221058 55 | 227.7282 29,63 723 „ W. | ©'s U. L. | ve 
2 15 { nad from a mean o: 8 compariſons made in the courſe ot this weck, and that which immed 
35 3 3”, 2” | preceded the laſt, that the aſliſtant clock pains on Mr. E llicott's at the rate of 3 


/ / / — . a . , . . 
4 3' 3” in 5 tours: but trem a mean of 4 taken the weck preceding the lait, it gained 


- and trom the 4 which were made th's week, it gains 3” 25 in fix hours. W. W. 


29,91 |+ 2 


+ 6 


d 


| 29 87 +1: 


+12 


D 


&- If 2 * 9 5 
. 
1 


TY UN O 


Fo. 


welteriy 


medlate.y 

/ 4 
f 3 - 5 
:ncd on 


b eaflerly 
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| 
 weite)] y 
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diſtance | 


Equal altitudes. 
imes by the clock. 


| Phenomena and circum. 


Middle Wire Paſſed the 


o 10 46,7 


| 
/ 
1 
4 
- | 
j 
| 
| 


: Arcturus wefterly 


ſtances 
O's U. L. 
O's . 3 | eaſterly 
O's L. L 

| O's U. L þ weſterly 
O's U. L. 

2 . ealter] 
©'s U. L. | flying 
©'s L. IL. douds 

©3LL weſterly a 
O's U. L. | litle un- 

Os L. L. f certa n be 

8 . L. N — 

J O's U. L. | eatterly 

ET - 5 5% © # thin loud 
j ©'sL. L. 
13 | welterly 
4.0% 0. 1. 
r. L eaſtery 
‚ O's L. L. weſſ er ly 
200 very haz 
{ Q'sU.L. | 
Ss L. L. | falterly 
2 L. . ö 
. | ©'s U. "i ſ weſterly 
U. LI. 
N e. | eaſterly 

Or. L. T 

s U. L. welterly 
jj as UL . 
SL. L. eaſſerly 

Os L. I. | 

1 U.. j *elterly 
1J©3U.L:) 
* | Os 3 1. eallerly 

f Sr 

Ss. L. 1 weſterly 
O.s 5. . catte 
S. . ö 9 
fs * | velterly, 
)'s U. L. eaſterly 


Ns C. L. weſterly, 
Arcturus eaſter! y 


1789 | | 
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Equal al:itudes, | Zenith | 
Times by the clock. diſtance 
Lowe | Middle Wire Upper ; Paſſed the | 
Wir. Wire Mridian 
by: = C | 2 

0 48 20 53 30: 57 24 52 20 
*& 31 58 10 | 1 59g | 

| -1 19 3 37 29 23 40 O 17 38,3 Fo 20 
5 50 | 42 3 38 16 | 
\t 20b put the clock back. 

o 25 % 14 5 |i7 45 Ve, 20 
14 48 18 29 22 II [23 55 1,0 | 

[37 48 | 3 33 56 |. © 15 154 20 
1 59 38 18 34 39 

4 7% 17 48 |21 31 123 50 4397 53 40 
[3 31 22 13 | | 
5 18 | 3 31 35 | 
942 36 © 32 18. $3 40 
8 339 2 3| 5 30423 57 5993 ö 
2 39 6 14] 9 3:3 9-4 
1 19 319 
$ 8 21 31 26 6 . ” 

137 575] 4 34 252 6 0 
e vt 
241 49 50: [40 25 6; Z 
77 28:] 53 59 650 32: : 
7569 1251452123 58 121 63 
3 5 313} 5 59 
2-3 16 5441-0 23 3 
2 30-3 34 37 ; 

30169 16 4 35 4+ | 61 © 
3 21 | 39 51 36 25 * 
74 44 51 13207 49: | 

| $51 | «9 21315! 543 63 0 
7 June 236 5 8 59 343 23 59 473 63 Fe 
o 11 % 3 394] 7 16 
1 32 Ie. e 31; 61 5 
5 48 19 = 22 371 
27 4 39 343] + +} eG 
31 123] 34 454135 122 1” © 
2 40 46 13 149 44 5 
46 513] 50 25453 56 57 

232 9 2 ; 

' "2 38 jio 8 57 ba 
28 413] 25 103/21 38 
14 11 42 415 37 14 

20 - 44 50 [51 72 49: © 

9 393] 56 112152 2B; 5 A 

3 495 o 18 S 3 

3 59 Io |[2 3 

39 5119 3 2012 46 63 hy 


| —— Kd ern . 


Baro- | 
meter 


Inches 


29,66 


2975 


29,82 


29,89 
29,81 


29,70 


29,78 


29,85 


29,88 


29,88 


29,90 


29, 89 
29795 
29795 


29,95 


29795 
29,89 
29,89 


29,89 
29,89 


29,65 


Thermo- Phænomena and Circum. 
meters ſtances. 
A | B ſob- | . 
| ieTver 
32 | 45 [W. O' U. L. JE. 
9's L. L. 
40 | 46 | W. } ©'s L. L. 
af w. O's B.. 1 
27 | 329 | W. O' U. L. 
s b | O's L. L. 
48 | W. O's L. L. 
yy O's U. L. 
34 | 46 | W. J ©'sU.L. 
9's L. L. | 
7 | 59 |W. } O's LL. 
; If O's U. L. |' 
Q's U. L. 
oY O's L. L. 
, *. O's U. L. 
Q's L. L. 
O's L. L. | * 
7 O's U. L. 1 
47 | 49 | D. S%u#L1L | 
9's = L. 
| 6 . 5 O's „L. 
3436p. $4432 1 
35 39 D. O's B. T. 
f | O's L. L. 
49 | 49 | D. [SKT 
9's L. L. 
49 | 49 | D. 846. aw 
O's U. L. 
5 
| O's U. L. 
36 4b. 18% L. on 
O's U. I. ö 
36 143 P. 10 L. I. | 
1 9's U. L. 
37 45 D. 9's L. 3 
O's L. Lo] 
* 58 [D. O's U. L. 
F ©'s L. L. 
53 59 D. | O's + ih #2 welle 
5 O's L. L. 
5. 
5359 DT 4 
O's Lo L. 
53 60 | D. 19: U. L. 
O's U. L. 
38 42 | Fo | Il O's . | eaſt! 


gn | : 39 39 
154119 13 44 
233 | 37 58 
15 44 452 


48 59 


473 
Equal altitudes: | | Zenith | Baro- 
Times by the clock. 7 diſtance meter 
Middle Wire Upper | Paſſed the Inches 
Wire Meridian 
h 7 I" i "y h / it \ 0 7 
14 36 18 2 * o | 29:65 
18 45 22 12 
19 30 7 33 35 50 © 20,65 
37 4 
45 47 149 | -— I oats 
zo 283 _ me 9 
10 22 7 I: , ; 
+ as ad E 2085 
So B+ 5 wag 59 © | 29955 
30 28 | 
mY 61 0 | 29555 | 
a 45 564 33 
36 |19 22 a . 
46: 29 47 | 
e 86 o 29,47 
181 41 49 5 26 
49 | 53 22 6% 5! -6 O | 29:47 
5 59 38 
21 4 
1 
I] 23 452 
39| 35 8 


[ 474 3 
Equal altitudes. | Zenith | Baro- Thermo- Phænomena and Ci 
Times by the clock, diſtance | meters | meters | ances. 8 
Lower Middle Wire Upper | Paſſed the | | | 1 5 2 "wy — ma 
Wire Wire Meridian ſerver 
FW . T7 0 & -: Þ 
i1 18 |19 14 47 | \ | „'s u. L. 
1 272 18 67 22 244 61 20 29,68 46 49 W. 1 Sa of | eaterl 
2 6458 38 [65 11] o 8 48,2 FR 119 
6 155 2 46 |59 19 W 29 | 29-58 | 61 | 62 W. | UL 1 85 
35 31 19 39 23 | Sn U. . 
| 2 5 ao ö 7 9: 5 5. 40 | 29,51 45 48 W. O's 1. I. ö ONSITE 
18 10 } 4 14 45. 1} 13 to 12,8 [. 1 5 E. ; 
22 32 18 59 fi; 27 a 8 49 | 29,co | 57 | 56 | W. | Se UL. | vetzry 
3 493]20 7 20/10 56: | | | Ii. * BP 
8 1 11 34 5 9 * f 55. © 29.6) 50 | 59 D. } 9's L. I. þ eater 
13 49 | 4 10 14 415] © 10 59,0 | | s L. L. }. 
18 oz 14 29 10 565 a 55 © 29,80 | 66 | 65 D. 1.45 U. I. þ wet 
23 59 |19 27 284/30 56 | eels | »U Ly: 
28 8 30 50 35 5 = 40 29257 52 56 W. | 8 LI. þ eater 
7 55 | 4 54 20 650 58 | © 13 8,0 2 LL a 
52 4 58 34 a 15 40 | 2949 70 | 79 | W. | 9's U. L. 2 
28 8419 31 39,38 8 Ln Fr ©'s U. L. 
* 18 35 49-139 EN. / 30 08 46 ”O 77 O's L. L. etl rly 
63.40 4 ( 393 ol Y 44 "FQ3#U.L-:* 
47 5cF| 51 21 [54 50 17 7 O's L. L. 
41 29 | 4 37 59 34 28 | © 14 48,1 5 a 's L. L. 
145 39 42 9 139 39 | 8 9's U.L. 1 
Is 34 50 5 1 ö 30,16 | 5654 0 Stk 5 
3 57 2 8 5. 4 7 | 9's U. L. 
49 44 19 53 16 66 46 | FALSE ©'s U. L. 
53 54 | 57 4 0 57 = oO 29,73 | 43 | 48 | D, | 9: 1-1. | aller 
+49 39 | 4 37 33 37 | © 17 27,5 ID IM | O' L. L. | ou 
„ 12 0: 129080155157 19-3 g40:L | ets 
5» 202159 39 533 [3 | U. L. 
o 3120 4 4 185 is 20 29,00 | 49 48 [D. 4 LI pate 
34 40 | 4 31 27 382 0 17 46, W. ta 
38 51 | 35 192631 43 —— 53 20 29,05 | 55 50 D. 376 k | meta 
55 572 19 59 29 3 © . 's * 61 
5 7 20 3 408 7 12 is o | 29,61 | 51 | 54 | D. 00 EF þ ext 
41 5 4 38 24 34 53 | © 21 18,9 | 1 Gr. I. a 
46 670 42 35 139 4 4% 0 er p. 160. 
Put the clock back. | 3 W. } l 
52 4 19 55 40 59 15 a U. I. 18 
56 9 5 4 8 0 29,0; | 45 50 W. 185 2 eaſter.” 
14 11 10 3421 6 59 | © A 5 11.1. 1 
1 20 14 34029210 535+\1G o | 29.64 | 6 | 56Y w. | Otero: J 
12 423/19 16 13 [19 422 | ';U.L ' 
16 512] N 20 224 67 © 29,3049 | 51 [D. l 33 1 ealeer' 
154 34 | 4 51 22 9 6 5} ö | JJ o'sLL ſie 
55 44 55.14 51.46, 7 -FF: © | 29,44 | 56 | 61 | D. { 9: U.L ” 
$134 37219 38 12 [1 4420 - O's U. E. | 
133 55 | 42 29 | | 66 20 | 29:98 46 49 | W. * LET. 
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YT ro- - | Phaznomena and Circum- 
Equal altitudes. | | Zenith | Ba Thermo. | F | 
8885 1769 | Times by the clock. diflance | meter | meters ſtances. 


— 1 — aer IMi dale Wire Upper | Paded the | | Inches | A if 3 
Auguſt, | Wire Wire Meridien 3 5 * ; 
FS PT WF TS. 9 MO ; 9% L . 1 
nn ſs 26/33 37 |4 30 2 f 29H 0 6 39.9 | 66 20 | 50,01 | 54 | 57 W. 85 Uh | OE 
atterly 37 54 34 20 30 47 | | O's U. L. 1 eaſter] 
wet / 10 9 $7213 43 165 o | 2954 | 46 50 D. +4 48 mY 
— 10 39 1425 r 9 r 
aden?! 25] 5.39, .x * 0342 6s © | 29-64] SE | 57 | D- 18K ü. L. 15 
welter'y = 
eakerty ; nenom and Circum- ; | 
3 | Apparent | Zenith diſtances. | — | AN Pagzrom jug 
Wender! 1763 Times. | | 0 * J 1 
eader.y 3 | 9o Arch 96 Arch * | oy Inches | A B ee 
member | * . 
| . l 7 mT * I b | VV HH . 
weltcrly 4 f . F N pox * 12 20 55 51 49 | 29,61 | 46 | 424 W. © 5 U. L. on merid. 
. 2 73 20 58 62 O JO 9 58 20 32 30, 06 47 41 DQ. phy L. L. 2 
eren „„ Toe lull wt D [0301- Bp 
— a! = 4 4 16 O 16 7 7 2 29,93 57 0 „ 
2 © 4 4 — 2 2 21 65 32 0 | 29,77 [47 | 48 W. O' U. L. ditto. 
: 27 g 32 Ke i” ; 15 5 50 29 56 29,99 52 49 W. % aquilæ on the merid. 
; ＋ 29 50 25 50 53 3 90 47 2 29,97 | 43 | 324] W. a perſei do. pl. qua. E. 
welter! | ? 6 9 7 557 | 2 22 | 10 |35 18 53 | 29,78 | 423] 38 W. | p's U. L. on merid. 
a3 4939-135 1939-737 -3 Ws O's U. L. , 
1 30 91 42 40 . Hp a | 29:98 [47 iV. | Q LL, ne 
—_ þ OR. 1 65 30 5 66 : 9 | 15 62 38 23 29,79 | 45 | 454 W. | ©'sL. L. on merid. 
weſterly 0 2 14 9 21 15 1 4 16 14 18 52 225 46 + — NA (v 2 
— | 8 | 29,82 | 32 | 285] W. - * 
n 50 30 34 153 3 ig 4 2 8 ” * 32 284 W. | & cygni ditto. (v. g.) 
eaſter; '4 '9 4 1 3 12::113 2 54 | 29,84 | 28 | 275 W. 9 pl 2 
| | E O's on tne £ 
wellen? 1 97 2 54 71 2 14 3 67 1 +3 29,90 | 37 | 34 | W. i O's L. L. | merid. 
eaten 50 30 49 5 : 30 | 8 g 1c 47 29,86 31 23 [W. . perſei do. pl. qu. W . 
E 353 1 |13 323) 25 |13 3 8 | 29.83 | 31 | 27 W. capell.do. do.ver.havy 
velcer 13 4 12 13 3 * E 68 g 05 0,20 2 182 D. O's L. 1. on merid. — 
EP 68 19 22 [72 3 16| 17 18 50 | 30, 5 4 
| 20 12 18 [21 2 7| 6 20 12 21 30,18 | 27 | 21 | D. | « lyræ ditto. ; 
aſter po = ” 53 216 6 85 30 22 20,18 | 27 121 D. | « aquilz ditto, ' 
hs bs : 35 1 5 , 4 | It [14 19 23 | 30,17 | 26 | 203] D. | « cygni ditto. 
a „ 532003 4 25116100 $1 fanert lo Do ev 0. kan 
955 N O J 20 21 2 7 2 20 12 25 30,18 | 29 | 265] P. a lyre 3 
1 6 3 5 In 3 : 28 21] D. [a cyen ditto. 
 eaſter' & Ic - 36 * 4 : 2 2 py IS. = nh, D. 3 do. pl. qu. 7 
f 2 1 3 ih . 2 hs a kf 13 | 885 27 | 24 | D. capella ditto. ditto 
fe „ 14 * 20 48 | 29,87 | 19 | 113] W. | « aquila on meridiat 
ſter! 3 E 18 In 14 18 50 | 29,87 | 173] 105] W. | « cygni ditto. 
Falte! , 14 1 5 = 0 | 6 : 30,07 14 | I W | « per. do. pl. qu. E haz 
N 29 9 45 54 10 12 9 45 41 | 39, 


* .* Many 3 ** at a very 
; Swe. a b rn ae hep ie thee of ono of the quadrant, about this time. W. W. 
PPene 


9 45 40 


—— < 


UI Va 4 
0 OW »=« VV = ur 

WW HO mM += O 0 =» 

OOO 0 =» ww | 


A|B 2 
6 50 28 37 {| 29,65 
3 14 18 38 | 29,65 |+ $5|—3 4 
12 50 29 23 2 
ems "of ns x. determining the 


the preceding obſervations can be 
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13 3 21 20 
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9922 


14 


O GO 000 


9 45 6 | 29,62 
13 2 20 


29,63 


29,87 


29,87 


29,88 


29,88 
29,89 
29,90 


20,85 


29,35 
| 29737 | 


29,51 


29,63 | 


29755 


29,53 
29,52 
29,50 | 
29,56 
29,56 


29,53 
29,94 
29,95 


30,10 


30,21 


30, 21 


29,54 
29.92 


29,94 


| £995 |} 


29,89 


29,89 
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| @ Cygni ditto, 
tude of the place ; but 
they ſerve to ſhew what a very great alteratior 


lati 


ab e 


capella | of quad. E. 


polaris do. above pole 


| & urſ. maj, do, do. 

æ urſ.maj.do. bel. pole 
 y urſ. maj. do. bel. pol. 
| & perſei do. pl. qu · E. 


Curſ. maj. do. bel. pole 


polaris do. above pole 


"I 


« aquilz ditto, 


. onm.u pla. qu. E. 
— ditto ditto, 


D's L. L. eaſt merid. 


D's L. L. on merid. 


D's L. L. weſt merid. 


capella | of qu. W. 
* ja: et on merid, 

« perſeĩ do. pl. qu. E. 
& perſet on merid. pl 


& perſei | on merid. pl. 


capella | of quad. W 
* oof .maj.0n m. bel. p. 


@ urſ.maj. do. bel. pole 
olaris do. above pole 
0 urſ. maj. do. bel. pole 
& perſei do. pl. qu. E. 
4 perſei do. pl. qu. N 


do. 
do. do. 
2 urſ, maj. do. do. 


- |, | 
urſ. maj. do. bel. po | 
4 5 do. above pole 


y urſ. maj. do. do. 


7769 


„„. s. vl 


17 


ö 5 A | 
70 41 4175 1 1911 W. |» urſ. maj.. on mer. bel. the pole 
33 6 28035 1 8 0 W. polaris, ditta, ditto polo F 
70 41 975 1 19020 W. [» urf. maj. ditto, ditto. 5 
42 45 20145 2 130 © W. jaldebaran on the meridian ( 
29 16 16031 O 28|12 W. [polaris on merid. above the pole 
5 2 20069 1 15120 W. 


069 1 2 urſ. mai. ditto below the pole | 
7 41 39175 1 19014 
2 


W. |» urſ. maj. ditto, ditto 1, 

2 45 2045 2 14/20 W. aldebaran on the meridian | 

20 1465 2 2709 1 15/1406 W. é urſ. maj. on merid. bel. the pole 

2 39 44] 2 3 12|12 W. duto, ditto above the pole 15 

8 20 20] 8 3 19116 | W. . ditto, ditto, ditto | 

=. 70 41 28075 1 195% 40 5 5029,74 —3 136 W. ditto, ditto below the pole | 
h 28 75 24 10 80 220 275 23 4230, 13 — 37 —40 W. capella, ditto, ditto | 

0 29 70 41 38175 1 19] 8/70 41 2130,08|—3o0|—34| W. 


» urſ. maj. ditto, ditto 

a perſei, ditto above the pole 
capella, ditto, ditto 

S urſ. maj. ditto, ditto | 
n urſ. maj. ditto, ditto | 
a perſei, ditto below the pole 
capella, ditto | | | 
» urſ. maj. ditto, ditto (hazy) ) 


£88 


3448 


2 


capella, ditto above the pole 
perſei, ditto, ditto. 

capella, ditto, ditto: | 

capella, ditto, ditto 

a orionis on the meridian: | 

laldebaran, ditto - | | 

capella, ditto above the pole: 

* Oorionis on the meridian | 

polaris,. ditto below ; 

ſaldebaran on the meridian 
capella, ditto above the pole 
polaris below. | | 

. \capella below the pole 1 

. |ditto, ditto | 
a perſei on merid. above the pole 

capella, ditto, ditto | 

aldebaran on the meridian f 

* Orionis, ditto | 

capella, ditto 

* Orionis, ditto - 

polaris, ditto below the pole. 

 oriunis on the meridian. 

.. |aldebaran on the meridian 

. |ditto, ditto (v. g.) 

laris on the meridian below 

capella, ditto, ditto 
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| Appar. | Zenith diſtances. 
oe: i — Baro- Thermo- : 
Ws 709 lime 7 1 meier ren Phænomena and Circumſtances. 
May co Arch 96 Arch | Subt, 3 Inches} A B ob- £ _ 
T G. S. v. ” ſx — 5 "EA 
2 1-15 57 22150 £7 © 1 85 
| „ | 
& 10 7 — 2 
p pr ” . with +27\+24] W. | D's U. L. eaſt of the merid. 
21 55 4 - 
36 310 a 5 54 9 1564 50 44 130,14 ＋T 260 24 W. | »'s U. L. on the merid 
39:45] 51 | 
$2 58 0 
40 12 ” 0 30,14% 24] 22] W. )'s U. L. weſt of the me 16 
51 5151 3 0 * 
ae 38 24 56 | 30,714j+21]|+15] W ' : 
2 ” 37 59 44 [49 2 3] 9 637 $9 18 | 2 74 5] W. | arcturus on the merid an 
8 2, 38 9 29 [40 2 26 20 33 9 13 1 12 . We O's U. L. ditto 
D ure « 38 26 24 0 3 29 6 38 24 50 | pg / + 36 T 43 W. © 's L. L. ditto (hazy) 
O 11 04 29 o 8 3 4118 ſos 28 39 * 48 44 W. | a:Clurus on the meridia 
- 51. 50 655 3 29 9 361 51 11 ] 9 54] $58 D. js] 's U. L. ditio 
5 15 9 070 Z 1 FP 9 16110 2 52 53 | 29,68 48] 44D. © | ophiachi on merid ian 
14 14 10 0 29,78 44} 40 D. 
19 $1 Q o D. 
26 3/09 50 © | D. 's U. L. eaſt of the metil, 
| 4 865 40 © | | 29,75] 42} 40 - 
11009 1 8 [72 0 5 | LE 
49 f K. 8 73 3 %, 9 20 34 1 29979} 44. eee | D's U. 1. on the meridian 
54 16109 50 0 D. 
s © 44179 0 © | N - D 's U. L. weſt of the metrid. 
20 1 3 1 137-2 19022 3 31 
35 35 637 3 20012 25 34 40 {| 29,76] 57] 64 W. 125 . L. on the merid, 
7 | 36-30 12 [37 3 28 6 [35 35 39 {| 2 A * j 
92 4 20 37 1 20 16 35 3 50 19.50 34 50 W. 8* U * 40 the mend. 
24 19 22 | © 2 31020 | 6 18 53 [| 29,57 p W. 121d 
| 7 16 20|7 3 1118 |7 16 5 2 »$11 5% RX». 43 | raCo1.is on the meridian, 
July 2 24 40 17 3-613 +.7. 16-41 £41: 51] 480 W. | 7 | plane of the quadrant ci 
7 6 18 56 6 2 30 rr: : 6 18 : 2 29] 50 2| W, | drac. do. pl. of quacr: wet 
: 5 3 292547 3% W. I dra 5 
7 16 227 3 4 7 16 19 30 3 500 44 conis ditto, plate ct 
18 714 3 % |7 15.42 | 2944] 57) 53 W. | > { quedranceaſt (ww 
2C 6 18 46 | 6 2 30018 | 6 18 31 64 þ 57 53] W. y drac. do. pl. of quadr. Wel 
7 8 3 % |7 „ = 2333 plane of f 
21 6 19 27 | 6 3 oſ25 | 6 19 16 * 3. 48 W. Y quacrant weſt _ 
7 16 18 | 7. 3 10.| 7 16 1 . 2 52] W. 2 on the meric 
22 6 18 306 2 292 | 6 18 K. Ray” 56] 51} W. | y plane of the quac. c 
7 15 490 | 7 3 9012 7 15 + 2 54] $59] W. 1 on the 3 
29 7 16 237 3 118 | 7 16 72 2 54 49] W. y Plane ot the quad. we! 
* 7. 16 30-4 7 3-. 080: 1-7-1 2 | ny ee of quadr. ex. 
Aug. 2 49 55 30 [43 2 19] 8 40 £2 Ne 9997 | W. y drac. on mer. pl. of quad. 
41 27 28:44 0 2910 [41 27 $2 40,75 57] 59} W. ] 32 L. | on merid. cv 
4 | 7 16 20| 7 3 116 | 75 16 7 ” | ©'s L. L. 
7 9,624 551 47] W. | 7 drac. do. pl. of quadr. & 


170 


end, 


jun 


IG, 


— 


| Phznomena and Circumſtances, 


_— — 


northern limb of the ) fo very near he interfection of light and 
darkneſs, as to render the obſeryation doubtful to 2 0 3 » 


Zh 


| 
| 
| 
| 


: 


* „ — . 40% „ ar 
0 » 


— 
— — 


go Arch | 96 Arch P. 96 Arch Inches{ A | B Ob- 
£ reduced | ſerver 
O / H G. = V  } o / FI | b 
5 42 15 36 [45 © 9 042 15 12 1 W. 9's L. L. YER 
, 41 43 40 44 2 2 [23]41 43 37 — 55 | 5+ ] W. S's U. L. on the merid. 
N 55 14 21 69 2 11 (21065 13 52 | - . 
| 65 11 53 [6g 2 62; 11 36 \ | 

65 10 50 2 3|i8| 10 24 | 
55 10 © 2 1 fl0 9 39 20, 700 59 57 | W. d' U. L. 
55 10 34 2 2 18 9 57 | | 
55 12 20 2. . 33-88 6 
be 14 22 2 10 | ol65 13 46) JE : 
25 21 4:j6g 2 25: 0065 20 22 | 29,79 51 7 W. 8 aquarii on the me- 
30 12 36 [04 o 28 18860 12 0 29,89} 51 | 47 W. a | ridian 

h 12 [44 14 50 7 © 25 (544 14 29 29,63] 56 | 61 D. ©'s L. L. on the merid.. 

2 20014 20 28. 483 40 © | | 
43 35 © N 4 
18 31 © 29,810 44 | 44 [D. I's L. L. eaſt of merid. } 
F> 27. 0 | | 
48 23 © | 
43 5 42 [5 1 6 18048 5 9 | 29,81} 45 | 44 | D. Ditto on the meridian | 
43 23 0 | 
48 27 0 | 
48 31 © | 29,81] 45 | 43 D. Ditto weſt of the merid.. 
48 35 © 

| | 48 40 © 

8 22 +7 30 19 lzo 2 20 | cl47 29 25 | 29,48! 54 | 59 O's L. L. on the merid. 

: = 5 

Time peri Apparent Occultations of Fixed Stars by the Moon, &c. Obſerved. 

1768 | "time | 
1 | — _ — — — "# 
September] | Y „ 
5 f Ti | : : * 5 immerged behind the 's dark limb 1 | 

1709 | 5 
Mar. 15 11 24 34 2 rr immerged behind the Y's dark limb (very exact) W. W. * 

1 12 IT | Dito emerged (perhaps about 5“ ſooner) J. D. Cs 
a "9 he: : a5 f 6 2% 7 immereed behind the bright limb of the moon | ]. "= | 
© Apr 911 10 20 275 g immerged behind the Moon's dark limb J. D. * | 
F ah 12 2 3 U's iſt ſatellite immerged cloſe to the body of the planet | Jb. ; 
© lug. 11 | 10 225 | The & N?.4; of Ophiuchi in Mr. Flamſlead's catalogue immerged 0 . . | 
behind the dark limb of the) (very faint) | 
10 8 31 B in the fare conſtellation and catalogue immerged J. D. | 
10 8 29 Dito per W. W. N. B. The immerſion happened towards the 
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{The — for the MicrouzTzR I received from * 
the late Mr. Short, along with the Inſtrument. 
Wm. Wales. 
a — 
Decim. | <| < 
Inches ofanin | 3 | 5 | 
I EM * EE OY, 
6 50,2 | 0,05 20,5 I | 0,8 | 20 16,4 « 
13 40,4 10 0 41,0|| 2| 1,61} 21 | 17,2 
20 30,0 [| 15} 1 1,5 3| 25 || 22 | 1831 
27 20,9 29 | 1 22,0 || 4 | 33 || 23 | 18,9 | 
34 11, [0 251 42,6 5 41 — 197 
302 3,16 49 
35 2 230 || 7] $7 | | 
40 | 2 44,1 8 | 6,6 
45 3 40 || 9] 74 
5@ | 3 25,1 |, 10 | 8,2 | 
55 | 3 45-6 || 11] 9g 0 
4 6,1 12 | 9,8 
65 | 4 26,6 | 13 | 10,7 
70 | 4 4757 |, 14 | 1,5 
7515 77 || 15 | 12,3 
80 | 5 28,2 16 | 13,1 | 
85 | 5 487 || 17 | 13,9 
go | 6 9,2 || 18 | 14,8 || 
8 5 = 95 6 29,7 i 19 15, 6 | : 
— 2 = — — — —— — — 
| Parts of Micro- 
Apparent | the mi- meter re- Obſervations on the Tranſit of Venus. 
Times ſcrometer duced 
In- Ver“ 2 7 
E ches ſer] / 7 f 
0 57 o, 6 | Exterior contact at the ingreſs J. D. 
Ditto W. W. 
Interior ditto W. W. 
Ditto J. D. l 
2 57,5 Diſt. of ? 's fartheſt limb from the ©'s neareſt } 
o 57,5 | L's diameter off the ſcale | | 
131 32, 3 O's diameter 


Cloudy a ſhort time 
29 13,3 Diſt. of Venus's fartheſt limb from the ©'s fartheſt 
| © 53,2 | Nis diameter on the ſcale 
3 27, 1 Diſt. of ? 's fartheſt limb from the © 's neareſt 
| © 38, 2 [N 8 diameter on the ſcale 
o 59,9 [Ditto off the ſcale 
loudy 


1 
- 
| 


' Apparent | Parts of 
times | the mi- 
rometer 
BE 
ane / „„ MA Go, hes | nierf / % 
h 312 39 0 2 39 10 ,60 13131 29,8 
4,60] 1 [31 29,4 
| 44 43 | 44 52410970] 73] 4 5499 
51 40] 51 491, 100204 © 5994 
| 53 26 | $53 35200, 150 2 | 1 1,5 
3 4583 5 7,800 4| 5 331 
6 13 6 2240, 10021 | © 59,8 
17 47 | 17 5644,60 4 31 31,9 
19 40 19 49z|0,85] 6:| 5 55,2 
22 20 22 294, 8514: 6 1, 
23 38 | 23 47 |o,1c|21 | © 59,8 
24 35 | 24 44,|9,1C[233| 0 58,7 
42 47 42 554ʃO, 10ʃ2 O 59, 1 
46 40 | 46 483[0,9-|:0}| 6 19,4 
48 © 
48 49 | 48 573|0,9c|t1 | 6 10,8 
51 33 | 51 41:5[0,9c|12 | 6 20, 6 
55 24 | 55 323[0,90|[12 | 6 20,6 
56 19 | 56 2730,9c|124| 6 21,1 
59 2 | 59 10g ſo, 9002 :] 6 20,6 
+ © 50 [4 © 583[0,90|113| 6 20,2 
2 51 2 593(0,90|115| 6 20,2 
'S : 2 3140, 90 22 6 21,1 
T. Is 7 2040, 900122 6 21,1 
| 11 II 134, 900126 20,7 
14 37 | 14 453|9,90|12 | 6 20,7 
17 50 | 17 58310,90|tt | 6 19,8 
19 50 | 19 50z|0,lo[22 | 1 0,7 
21 30 | 21 383[0,1C|24 | © 59,1 
23 27 | 23 35 (4,600 of|31 29,0 
| 25 42 | 25 50 |4,6c| 12/31 29,8 
27 12 | 27 20 [|4,06c| 03/31 29,0 
28 42 | 28 50 [|4,6c| 2 |31 30,2 
20 56 | 31 4 [0,90] 8 
35 39 33 470.965 
44 25 | 44 323|0,85]19 
| 46 14 | 46 2140, 8877 
50 16 50 234 o, 85] 8 
57 20 | $57 274, 8c. 20 
15 32 55 j5 32 2 Pore 3 | 4 46,4 
34 52 | 34 $59 |0,051233| 4 42,0 
41; 41 86 ere 2 | © 59,8 
2F 2 30;[9,1C{t7 | © 58,2 
voz. 1K. 3630, 1017 38, 


O's horizontal diameter 


[ 4811 


Obſervations on the Trauſit of Venus. 


2 
— »„—— 


A 


Diſt. of 's fartheſt limb from the © 's neareſt 
? 's diameter on the ſcale of the micrometer 

Ditto off | 
Diſt. of 2 's fartheſt limb from the O's neareſt 
2 's diameter on the ſcale 

Cloudy 

O's inclined diameter | 


Dift. of 2 's fartheſt limb from the Q's neareſt 
Ditto 


? 's diameter on the ſcale 
Ditto off 
Ditto ditto J 


tween flying clouds. W. W. 

Diſt. of 2 's fartheſt limb from the Q's neareſt 
A ſmall cloud 
Diſt. of 2 s fartheſt limb from the Sun's neareſt 
Ditto : 

Ditto 
| Ditto 
F Ditto . 
Ditto 
Ditto 
Ditto 
Ditto | 
Ditto | | 
Ditto 
| Ditto | | 
? 's diameter on the ſcale | 
off 


Ditto 


| O's inclined diameters 


— 


| Diſt. of 2's fartheſt limb from the Sus neareſt 
Ditto | 
Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

2 's diameter on the ſcale 

Ditto off 


Qqq 


————— ͤ tu 
1 


N. B. Several of the above obſervations are a little un- 
certain, being taken in great haſte, in the intervals be- 


J. D. 


1769 | 
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| Times per Apparent| Parts of | Mict - | 1 
1765] clock times |the micro- meter Obſervations on the Tranſit of Venus continued, 
meter duce. 
| In- [Ver- | 5 whe q 
|| RA ALS 3 
h 315 43 37 5 43 437,15 > | © 59,8 | 9's diameter on the ſcale ' 
452 45 51h, 1021 I 1,5 Ditto oft 
| o,15| 2 | o 59,3 | Ditto on 
ag Ty 6oltet | + . a , | | 
+ 53 8 165 + 1 | ©'s horizontal diameter | 
— 74,00 52 | 
991 2140071 4 | I 1,5 | 9's diameter on the ſcale { 
LS” 6 2 . 8 | o 50, 1 Dito off J. D. 
0 O 41 O 47200. J [ $9,1 l | | 
. 51,10% 1 1,5 | Ditto ditto | 
BEE 3. 303105218 | 3 36,0 | Diſt. of 2's fartheſt limb from the Q's near: 
4 40 4 46H6,go[143 | 3 33,7 Ditto 
6 55 7 1.50 11 30,8 Dito | | 
; 8 15 8 214,509 | 3 29:2 Ditto | ) 
Is ©6 1 5 12,45 ts. 13 230 Duto . 
a3. 0 17 122,45 8 3 7.9 Detto 
19 6 19 124,401 [3 21 Ditto IHE 
27-0 21 114, 400 z 1 | 2 58,0 | Ditto W. W. 
26 27 j- 25 $9 40 6 2 45, Ditto 
20 89 0 1 o, 40 2: | 2 1255 Dio | hazy 
29 19 | 20 25 P 401 Or: 2 40, to 
7 © 40 '7 © 4533] The thread of light broke at the internal contact W.W, 
o 43 7 © 483] Ditto J. 9. 
18 50 7 19 14 The external contact! . W. W. 
19 15 7 19 207 Ditto | rery bazy, and the limbs badly defined | J. D. 


RN dE AR A. SS 


1. All the meaſurements of Venus's diameter; ard alſo all thoſe of the Sun, which are not ſaid to be horizon 


tal, were taken „ih the micrometer, in the ſame direction that the laſt preceding diftance of the limbs of Venu: 
and the Sun was meaſured with. | 


2. We were obliged to alter the rack-work of the mictemeter before we began to meaſure any di ſtances of th 
limbs, &c. in o.der to make it take in the diameter of Venus, off the ſcale. 


3. The heaverss at tne beginning, and for a conſiderable time both before and after, were frequently obſcured 
by clouds: bot in the intervals, the air was very clear, and the Sun's limbs extreamely well defined. 

4+ Soon after Venus was half immerged, a bright creſcent, or rim of light, encompaſſed all that partof he 
circumference which was off the Sun; thereby rendering her whole periphery viſible. This continued very 
bright until within a few minutes ot the interval contact, ard then veniihed away gredualiy. 

5. We took for the inſtant of the frſt internal contact, the time when the leaſt viible thread of light appeared 
behind the ſubſequent limb of Venus: but bsfore that time, Venus's limb ſeemed within that of the Sun, and 
his limb appeared behind hers in txo very ob: ute points, ſeemiag as if they would run together in a broad ſtream, 
like two drops of oil; but which nevertheleſs did not happen, but joined in a very fine thread, at ſome diſtznc 
jromine exterior limb of Venus. 'T'his appearance was much more conſiderable at the egreſs than at the inge“ 
oving, as ue apprehend, to the bad ate of the air at that time. We tock ſor the inſtant of internal contact, 
the egrels, the ume when the thread of light diſappeared before the preceeding limb of the planet, from wii 
time W. W. too notice that he had told about 24” when the limbs of the Sun and Venus were apparent! 
in contact: a circumſtance which he did not venture to attend to at the ingreſs. | 

6. We fas nothing like the appearance of an atoſphere round Venus (unicſ; the above-mentioned pheromer 
ma, be thought to procced frem thence) either at the beginning, end, or during the time of the danbt: Fol 
ccald we fee any thing of a ſatellite; though we looked for it ſeveral times. 


ky 


7. (\T may rot be improper to add, that the bazineis, complaiced of at the egreſs, was not owing to an; acc 


dental bod quaitty of the air at that time; it is continvally fo here to 102 cr 12? above the horizon, and C:ren 
edtt t© z Or 3 , in What may be called the cleareſt itate of the heavens, 


Obſervation 


—— 


— — 
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obſerrations for determining the Magnetic Variations at Prince of Walcz's Fort on the Norch-weſt Coal 
of Hudſon's Bay, by W. W. 


The variation compaſs, which I received from Mr. Robertſon, by order of the Royal Society, was, when 1 
ceived it, a very good one, as appeared to me from ſeveral trials which I made of it in London, before it was 
at on board the ſhip ; but when we arrived in Hudſon's Bay, and were ready to make uſe of it, we had the 
nortification to find that the needle thereof had, by ſome cauſe or other, entirely loſt irs magnetic virtue. As 
the cold was, by the time that we made this diſcovery, much more intenſe than it probably was at the time 
mat Mr. Ellis complains of a ſimilar circumſtznce happening to him in thoſe parts, I was naturally led to try 
whether I could not benefit by his experience, and accordingly removed the compaſs into the room where we 
lived ; which was kept very warm by a large fire, and by the houſe ſtove ; and there it remained ever after, but 
without the leaſt effect. | 
In order to remedy this misfortune as much as lay in my power, I applied to Captain Richards, as ſoon as 
he arrived in the river this year; and defired he would fend me his azimuth compaſs on ore, with which 
requeſt he very Kindly complied the next day; but the cloudy weather prevented me from making any ob- 
fervations before the 22d of Augult. | 
The compaſs is of the common form, and I judged that it wou'd be beſt to make the obſervations about 


noon, when the Sun's azimuths change the faſteſt, and to note the times by the clock; which J did in the 
following manner: 


Times by the Magnetic | Varia- 
176g clock | azimuth tion 
welt 
Auguſt | h 1 m" 0 7 a 0 Us 
) 2123 40 29 [1 23 MIIo 6* | 
44 4 2 0 W| 9 17 | Theſe obſervations were made by Captain Richards; the com 
49 3 3 20 W49 2 having been removed, and the card re- adjuſted after the firl | 
52 53 4 30 W 9 6 25 | 
22; © 6 40, | The Sun tranſited the,meridian 
| 2318 fis 15 Wig 43 a | 
25 22 |i16 17 WIIo 3 þ By myſelf; the compaſs having been moved, and the card re-adjuſted 
| 27 8 |16 39 W. 9 50 | 
23 28 59 |2 38 E 9 49 : 
31 15 [50 EI 9 52 The compaſs placed as it was yeſterday before noon 
34 5 47 E 593 
42 20 | 2 o Wjte 32 
44 10 | 2 38 Wj:o 45 > The compaſs removed, &c, ; 
$540.15 is Whis 79 
49 45 21 957 J. 
| $2 44 [5 20 VI 9 51 bDitto 
| $4 4 10 Vi1g 50 = 
23 o © 38,6] The San trarſited the meridian 
$3 43 11-27 VI 9 23 | The compals removed, &c. 
25 13 ß 28 | 9g 18 1 
| 26 20 j16 7 W| 9 23 fp The compals again removed, and the card re-adjuſted 
1 116 30 W] 9 22 j 
|. 234 118 40 Wi 9 24 | 
36 16 19 22 u 9 332 Ditto 
| 
The me in is 9 41+ 
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Such are the beſt. obſervations of this kind, which I am able to lay before this honourable 
and learned Society. It gives me much concern to find that they differ ſo widely from one an- 
other; more eſpecially as I am certain that I made them with all the care and circumſpection 
that I was capable of, and with an inftrument which ſeemed to me good of its kind. But ] 
flatter myſelf it will be conſidered, that, in making obſervations with this inſtrument, there are 
two unavoidable ſources of error, viz. in adjuſting the card to the line on the fide of the com. 
paſs-box, and in making the.ſhadow of the thread to fall on the line of the index: I may 
likewiſe add a third error, which may be committed in reading of the vernier, as it only ſub. 
divides to every 5 ; and if all theſe ſhould happen to fall the ſame way, their ſum, I preſume, 
may be conſiderable (when an. inflrument of. ſo ſmall a radius is uſed), in the hands of the 
moſt ſkilful obſerver. 


The Latitude of Prince of Wales's Fort on the North - weſt coaſt of Hudſon's Bay, deduced 
from Obſervations of circumpolar Stars. 


n _ 


_ 


1769 By C Urſz Majoris | 1769 By Capella 6h 
Date of the Obſer- Latitude . Date of the Obſer- Latitude deduced 4 
vation. | vation 
Above th Below the Above the'Below the 
pole pole 9 Arch | 96 Arch pole po'e 90 Arch | 96 Arch 
TY | EE 2 5 as | Pj e me „ = 
Jan. 20;jan, 1858 47: 291/58 47-53 Jan. 29 Jan. 2858 47 23 (68 47 567 
2058 47 27 158 47 51 30 53 47 2 32 58 47 2 
29} 18158 47 333158 47 52 31 452 47 243158 47 3 
2058 47 29 [58 47 50 Febr. 5 58 47 204.58 47 5 . 
— 8 58 47 344 53 47 
The means of theſearels8 47 30358 47 5144 9 153 47 314 53 47 
= Jan. 29 Jan. 2958 47 303.58 47 442 
* - = 39 58 47 55188 47 5 
"FEE" 31 58 47 31458 47 3 
1769 ; By 2 Urſz Majoris Febr. my 58 = 34458 47 
| 8 58 47 4128 47 
Jan. 20ʃ an. 1458 47 51 158 48 6 | 58 47 40158 47 
238 47 42 [53 48 7 [Jan. 29 Feb. 1058 47 22458 47 
2 58 47 46458 48 2 30 58 47 23 58 47 303 
233458 47 53 158 48 73 31 58 47 24 158 47 
29 1858 47 14 158 47 30+ Febr. «| 58 47 202158 47 
2315? 47 14458 47 304 ol 58 47 33458 47 
29 55 47 9405 47 30: | 9 8 47 323153 47 
3058 47 152158 47 323 + 58 47 324 1 47 
— — Jan. 29 Febr. 1358 47 21 |58- 47 
Means of theſe are 58 47 32 58 47 48 zo! (58 47 212158 47 


— 


F 
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1769 By Capella continued tude of the place, as, the error of the line of 
— — — — collimation of the quadrant is thereby en- 
Date of the Obſer- DET . | | tirely excluded, provided it did not alter in 

vation Latitude deduced || the interval between the obſervations. 
Above the Below the | N 7] T: = | | 1768 4 | By the Pole Star 3 . 
pole Pole 19 Arch 96, Arch FN — 
by 4 F | vation Latitude deduced 
Jan. 31|Febr. 13058 47 224068 47 291 1 che We 2s 
Febr. 68 47 254058 47 3814 
eee 
9 8 47 302 4 #7 =] i} 1 1769 E i RY GT @ ET. 
" 50 47 312150 47 37S Yecem. 2|Jangary. 1 58 47 253658 47 37 
24 58 47 313158 47 364% ffebr. $158 47 6 5 47 244 
1 24458 47 6458 47 24 
Means of theſe are |58 47 29 158 47 374 3]January 1158 47 32358 47 33 
* 8 Febr. 8058 47 74153" 47 244 
By a Perſei — 55 „ 47 84 58 47 1 
1 2 mo TDD. | I 51 january 1058 47 37 159 47 382 
Jan. 29|Jan. 29!58 47 234/58 47 283 | Febr. 238 47 18H58 47 26 
310 58 47 28458 47 331 | 24,58 47 18 68 47 257 
Febr. 14 58. 47 33 [58 47 38 190 J anvary 1058 47 253 58 47 372 
* — 17 >.  "[Febr. 8158 47 73158 47 25 
Means of theſe are [53 47 28458 47 334 ||} 176g 9 — Bal38 47 82158 47 242 
= — —  — Jan. 18|Janvary 1138 47 252158 47 35z 

* * Theſe four ſtars paſſed the meridian || -. - |Febr, 258 47 ©6158 47 23 
to the ſouthward of the zenith, when above || 24158 47 72158 47 221 
the pole ; which circumſtance rendered them 9 — 
vaſtly convenient for determining the lati- Means of theſe are 58 47 16 [58 47 287 


The Latitude of Prince of Wales's Fort deduced from Obſervations of the Sun, and of ſuch ſtars as 


r 


8 * 


paſſed ſouth of the zenith. 


By the Fun * Latitude deduced | By Capella | Lit:tude deduced 
1768 Declination] go Arch | 96 Arch 1768 | Declination go Arch | g6 Arch 
1 R | AA 1 1 2 
: N. TC IN OA, 1345 44 10, 358 47 343158 47 333 
Sept. 2000 42: 9 [58-48 19 58 47 57 || 14 53 48 33138 47 40; 

210 18 444 |58 48 26458 48 143 17 58 47 48 58 47 394 
2:10 4 40 68 48 153158 48 2 [The means of theſe are 58 47 484158 47 391 
300 3 11 59x 58 48 153158 48 3 = 8 
Oct. 3 35 192 8 48 27458 48 33 
14j 8 32 49 58 48 102 58 48-12 By a Perſei 
„ I 4 53 48 322158 48 72 5 2M — 
769 1 | | P 
jane 2c|23 28 52 58 47 382 53 47 20 4 n+ i - 
22123 27 40 |58 48 104/58 47 46 + «of 
wupuſt 2117 36 184 68 48 124/58 498 64 / 
4116 48 84 {58 48 16 [58 48 7 | 5 
00 33 cs :8 48 14 58 47 1 | The means of theſe are 
The means of theſe are{58 48 15 8 48 © | 
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By a Lyre | Latitude dedartd 1 By Capella | | Latitude deduced 
— — | | 
1768 |Dectination| 90 Arch wh 96 N — 90 Arch | 96 Ach 
mY =» o 2 0 ATE * „ F 
oa. 160838 34 49 88 42 41468 47 315 10758 47 54,28 47 29,0 
"nf 58 47 12 1 * 18.755 47 ** 
4 5 —— FEI W445. be 5 28.2 17 10,5 
The means of theſe arc 58 47 224 58 47 334 — 8 47 38,9158 47 32,1 
By « Aquils ; F The means of theſe are'58 #7 40,7 58 47 23.— 
Sept. 29| 8 16 223058 47 15 5 47 182 | | 5 _ D 
Oct. 13 8 47 5; is 2 23 {| . 2 * 8 raconis NE OT 
1 $9 4 58 47 44 June 24152, 28 50 58 47 59 668 47 36 
I 58 48 11 58 47 481 July 20 155 7 14 | 47 55 
fl 1 21 58 40 I + 
The means of theſe ar are 58 XX. $8 [7 33* 2 58 47 5e 58 - a2 
2 by | mn — — — — - 
By a LOS : The means of theſe * 58 48 6 58 47 504 
Od 244 27 48 58 47 21 68 47 © f . 
T3 + 47 264 410 47 17 In x — 6 
916 47 32 66 47.32 June 20 3 3 47 37 |58 
28 8 51 31 294058 47 37 58 47 29 
1 Leer : 53 47 38] 58 47 16 
58 47 13. (30 47 
Tag means of — 4 47_ 292 HB 47 212 | 18 58 47 col 5 = 1 
| 2 58 47 44 68 47 40 
3 % Perſei 21 — 47 "+, 58 47 44 
— — — 22 
Nov. 16 1 11 58 47 50 658 47 201 28 | "8 * = ; 3 49 
18 58 47 29 658 47 122 = 53 47 403 [53 47 39 
* + 2 * 85 - 1 | Auguſt 4 58 47 482 68 47 41 
5 4 - : r RO 
Decem. f 58 48 14 58 48 2 || The means of theſe arelzs 47 445 68 47 414 
| Wk « 
The means of theſe are 58 47 57 158 47 38 || 


The Latitude of Prince of Wales's Fort deduced from Obſervations of Stars on the Northern Meridian. 


By a Uriz Majoris 


Latitude deduced 


1768 | Polar dift. | go Arch | 95 Arch 
hy 7. 1 F 5 

Decem. 227 © 24 53 47 14 |58 47 21 
3 58 47 3 68 47 12 

58 46 57 68 47 14 

15 58 47 8 658 47 20 
he means of thee are 38 47 64 58 47 164 


2 


| By y Uriz Majoris | 


8 


| "La:itude deduced 


768 | Polar dit. 


90 Arch 


95 Arch 


| 
| 


bl ml 


| © 
Decem. 1535 


+ 
1 


115 


The means of theſe are 


0 4 1 


58 46 80 
58 46 58 
58 46 59 


58 46 55% 
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By » Uriz Majoris | Latitude deduced 
1769 | Polar dift. | 90 Arch | g6 Arch 


0 1 0 I " =. i 
January 1159 31 35 [58 47 10 |53 47 5 
2 58 47 2 68 47 14 


| — 
The means of theſe arefß8 47 6 [58 47 11 


"—_ 


— 


— — — 
— 


0 / HI 0 / H 

The means of all the compariſons of & Urſa Majoris 58 47 zor 158 47 ct 
Ditto of » Urſæ Majoris (confidered as cucumpolar) 58 47 2 58 47 425 
Ditto of Capella | ditto 58 47 29 58 47 375 
Ditto of « Perſe ditto 58 47 28% |58 47 33+ 
Ditto of the Pole ſtar 58 47 16 |53 47 28 
The means of all the circumpolar ſtars are 63 47 27 |58 47 301 
The means of à Urſz Majoris 58 47 sT 58 47 161 
Ditto of y 58 46 557 153 47 124 
Ditto of 3 58 47 © (68 47 11 
ze means of all the ſtars taken on the northern meridian are 58 47 2,468 47 132. 
And the means of the above two are 58 47 144 |53 47 264 

; JJ ( ( — 
The means of all the ſolar obſervations are 58 48 15 [58 48 © 
Ditto of Capella taken on the fouthera meridian alone 58 47 484 68 47 395 | 
Ditto of « Perſei | 58 47 46 668 47 384 
Ditto of « Lyræ 58 47 224 |58 47 337 
Dicto of « Aquilæ 58 48 © 68 47 335 
Ditto of « Cygni 158 47 291 |58 47 214 
Ditto of Capella after the line of Collimation altered 58 47 40, 758 47 23 a. 
Ditto of « Perſei ditto | 58 47 57 |58 47 38 
Ditto of 3 Draconis, the line of collimation having again altered 58 48 6 [53 47 50+ | 
Ditto of y — [58 47 444 68 47 413 1 
The means of all the obſervations taken ſouthward of the zenith are 58 47 49 58 47 38 q 
The means of the circumpolar and northern flars 58 47 144 [68 47 265 | 
And, by taking the mean of both, the latitude is North 58 47 32 [58 47 324 | 


The error of the line of collimation of the quadrant was 236 for the go arch, and 19”,7 for the 96 
arch, to be ſubtracted from all zenith diſtancee, from the beginning of September, 1; 68, to the latter end of 
October; from about which time, till towards the latter end of December, it appears to have been 20,4 
for the 992 arch, and 36“ 7 for the 96 arch, to be added to all zenith diftances taken in that interval. About 
the latter end of December it altered again, but I had no opportunity of determining its quantity, and 
ſeemed to be pretty conſtant all the month of January, 1769 ; but, about the beginning or middle of Fe- | 
bruary, it begaa again to alter, and continued ancertain until the middle or latter end of June, when it 
became conſtant again, and ſeemed to me to be, by the obſervations oi g and 7 Draconis, 21,0 and 15%,5, 
to be ſubtradted from the 90 and 96 arches, reipcHively, W. {| 

* = 
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A TABLE of the EQUATIONS to Equal Altitudes. Lat. 58 47/5. 


Half the Interval between the Obſervations. 


h 


25,4 


[I 


9,4 
11,2 
12,9 
14.6 
16,2 
17,7 
19,1 
20 5 
21,7 
22,9 
24.0 
3 200249 
51257 
26,3 
2 6,7 
27,0 
27,0 
26,9 
26,6 
26,1 


, h 
11 30.11 4 


2 6,8 27,0 
26,1 25,4 


2937 


24,5 23,8 
23.5238 
22,3 (22,0 
21,0'21,7 
19,6|19,9 
i$,1 13,4 
16,5 16,8 


157,1 
13,4 
11,6 
9,7 
7,8 
579 
3-9 
2,0 
©,0 
2,0 
359 
579 
77⁸ 
9,7 
11,5 
13,3 
I 5,0 
16,6 
18,2 
19,7 
21,1 
22,4 
2375 
24,5 
2554 


26,1 |2 


26,7 
27,1 
274 
27,4 
27,7 
26,9 
26,3 


"oh 


/ | 
J go BLM 


'h / 
om 


h 


/ 


W 20 


. 
II 30 


27,6 
2750 
26,3 
2534 
2454 
23,2 
21,9 
20,5 
19,0 
17,4 
15,7 
13,9 
12,0 
10,1 

8,1 

6,1 

4,1 

2,1 

o,o 

2,1 
4,1 

6,1 

8,1 
10,0 
11,9 
1377 
1575 
175,2 
18,8 
20,3 
21,7 
23,0 
24,2 
25,2 
26,1 
26,8 
2754 
27,8 
28,0 
28,0 
27,8 


27, 
26,7 
26,0 
25,1 
24,1 
22,9 
21,6 
20,2 
13,7 
I7,1 
15,4 
13,6 
11,8 
979 
779 
6,0 
4,0 
2 © 
o, 


27,7 
27,5 
27,1273 


26, 526,7 


27,9 
274 


10,2 
12,1 
14,0 
15,8 
17 6 
19,2 
20,7 
22,1 
23,4 
2475 
2555 
26,4 
27,1 
2777 
28,1 
28,3 
28,3 
28, 
27,6 
26,9 


28, 
28,2 
27,5 
26,6 
2 5,6 | 
244 


« 
(It 4c 


20,2 
28,7 
28,0 
27,1 
26,1 
24,8 
23,6 
22,1 
20,5 
18,8 
I7,0 
15,2 
13,1 
11,0 

8,0 


6,8 


h 


29,6 
29,1 
28,4 
27,6 
26,6 
2573 
24,0 
22,6 
21,0 
19,2 
17,4 


III 5 


1⁵— — 


- h / 
IV c 


30,1 
29 6 


28,1 
27,1 


2579 


24,5 
235,1 
2155 
19,7 
17,9 
1559 
3,8 
11,6 

974 


28,9 


1751 
14,9 
12,6 
IO,1 

7,6 

571 
256 

o,o 

2,6 

571 

7,0 
19,1 
12,5 
14.9 
17,1 
19,2 
21,1 
22,9 
24,6 
26,1 


27,4 
28,5 


29,5 


31,0 


8 [31,4 


31,6 
31,7 
31,5 
31,0 
30,3 


29,4 


30,4 


30,0 
31,0 
31,8 | 
32,3 
32,7 
3258 
32,8 
32557 


32.1 
31,4 
3874 


83355 


9,1 
12,0 
14,8 
17,4 
19,9 
22,7 
2434 
25,4 
28, 
9 ˙7 

31,1 
32,3 
3372 
370 


349 
350 
35,0 
34,6 
3471 


32,0; 33,2 
31,6132,1 


34»513 


The inſtruments uſed in making the preceding obſervations were : 
1. A clock, made by Mr. Ellicot, with an apparatus for correcting the effects of heat and cold; the ſame 


which Mefficurs Maſon and Dixon had to the Cape of Good Hope in the year 1701. 
2. An aſtronomical quadrant, made by Mr. Bird, of one foot radius. 


3. Two reflecting teleſcopes, of two feet focus, made by Mr. Short; and a divided object-glaſs mic 


meter, made by the ſame gentleman, of 501,45 inches focal length. 
We uſed the micrometer with a ma 


charafiers + and —, which are annexed to their altitudes, denote that they ſtood ſo many degrees above 


gnifying power of 60; the contacts of Venus with the Sun's limb wer 
obſerved with a magnifying power 0 


120, and all the other obſervations with one of 90. | 
Both tbe thermometers, uſed in the preceding obſervations, were according to Fahrenheit's ſcale ; and the 


or below the cypher reſpectively: where neither of thoſe characters appears, the number is to be underſtcod 


above the cypher. 


LXVI. Extrad 
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— LXVI. Extract from the Journal of the 
Royal Society, June 23, 1768, reſpecling 
by | a Letter addreſſed to the Society by a Mem- 
3 ber of the Houſe of Jeſuits at Pekin in 
China; i Charles Morton, M. D. Sec. R. S. 
and Fellow of the Imperial Acadd. Natur. 
Curicſ. & Petropol. and of the Royal 
Academy of Gottingen. 


| HIS letter, the original of which is in the 

French language, conſiſts of 28 pages in cloſe 
foo; to which are ſubjoined 44 pages of notes; and 
27 Pages of drawings, to which the letter and notes 
refer for illuſtration. 

It relates to ſome diſquiſitions of Mr, Turberville 
Needham, F. R. S. concerning a ſuppoſed connection 
between the hieroglyphical writing of antient Egypt, 
and the characteriſtic writing which is in uſe at this 
day, amongſt the Chineſe. 

Divers ot the Society remember Mr. Needham's 
tract upon this ſubject, which was printed at Rome in 
e ſane the Latin tongue, 1761, addrefled to this and the 

Antiquarian Societies. 
This conjecture of Mr. Needham's, pregnant with 
ſo many curious conſequences, engaged the attention | 
of the · Literati of Europe: the generality wiſhing 

Vor, LIX. Rrr ſucceſs | 

| 


: 
'4 


. 
— — 2 — 
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ſucceſs to it; and divers, either from a particular in- 
formation, or for other reaſons, oppoſing it. Mr. 
Deſguignes of Paris, F. R. S. Mr. Bartoli of Turin, 
antiquary to the King of Sardinia; the late Abbe 

Winkelman, antiquary to the Pope, and Mr. Mon- 
tagu, F. R. S. were the principal of thoſe who thought 
themſelves concerned to oppoſe Mr. Needham; and 
what they have been pleaſed to communicate, either 
in print or manuſcript, has been already laid before 
the Society ; and the laſt gentleman, viz. Mr. Mon- 
tagu, has alſo ſent to England a caſt of the buſt of 
Turin, inſcribed with certain characters, which gave 
occaſion to Mr. Needham's conjectures: which caſt, 
by the bounty of his Majeſty our Patron, is now in 
the Britiſh Muſeum. 

The ſubje& in queſtion ſeemed ſufficiently inter- 
eſting to ſeek an anſwer from the only competent 
Judges, the literati of China ; and your Secretary, firſt 
by the encouragement of Thomas Hollis, Eſq; F. R. S. 
and ſubſequently by the aſſiſtance of Thomas Wil- 
cocks, Eſq; F. S. A. and the particular favour of the 
Directors of the Eaſt-India Company, has at length 
obtained it, N | 

In order to this, a letter was written, in conjunc- 
tion with Mr. Alban Butler, late of Pall-Mall, (who 
had ſome intereſt among the Jeſuits at Pekin) ſtating 
the matter in queſtion, and defiring the favour of an 
anſwer; which anſwer 1s the letter that has been read 
to the Society. BET 

The particulars which were ſtated to the Jeſuits at 
Pekin, and have been recited to the Society, were as 
follows, viz. 1, Whether certain characters, to the 
number of 29, copied from the buſt at Turin, toge- 

ther 
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ther with divers other characters, to the number of 
200, copied from undoubted monuments of Egypt, 
are really and indeed Chineſe characters; and if they 
be, of what diale&, and of what age are they? 

2. What ſenſe doth each of theſe characters ex- 
preſs; and what is the particular interpretation? 

3. Doth the hiſtory of China, or popular tradi- 
tion, or any analogy with the modern or antient me- 
thod of writing of any other nation, afford ground for 
ſuppoſing that theſe characters have been received 
from foreigners; or were they invented by the Chi- 
neſe themſelves? 

4. Are there any monuments or cuſtoms amongſt 
the Chineſe, which reſemble thoſe of the antient 
Egyptians ; or which ſhould induce us to think, that 
there has ever been any communication between the 
two nations ? 

The anſwer received from China takes notice only 
of the ſmall number of characters which were copied 
from the buſt of Turin; occaſioned probably by ſome 
accident or failure in the pacquets, of which there 
were three copies ſent, and one of them containing 
the Turin characters only; the anſwer is dated from 
Pekin, October 20, 1764, addreſſed to the Members 
of this Society, but with no ſubſcription, or ſigna- 
ture, excepting four ſtars, and this addition of the 
company of Jeſus. 

The author's method, or order, is as follows: 

1. An introductory preface. 2. A ſtate of the 
enquiry, as collected partly from the letter, and 
partly from Mr. Needham's printed book. 4. 
What the author calls an hiſtorical picture of the 
Chineſe tongue and its characters. 4. An applica- 

WIS: tion 
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tion of this hiſtorical delineation, in the way of prin- 
ciples, to decide concerning the 29 charaQters of the 
buſt of Turin. 5. A more general application of 
the ſaid principles, in order to elucidate the hierogly- 
phical writing, and conſequently the antiquities of 
Egypt, by a propoſed collation with the antient ſym- 
bolical writing of China, exemplified by divers in- 
ſtances: and laſtly the notes, containing circumſtan- 
tial details of ſome particulars, as well hiſtorical as 
critical, which might otherwiſe have broken the thread 
of the letter. 


I fhall not pretend to give an adequate idea of this 


curious paper, within the compaſs of an extract ſuited 


to this place. 


The particular branch diſcuſſed in this letter, as 
well as the general learning of China, are ſubjects in 
a manner new to Europe; and the various books of 
the Chineſe are called by the author a Potoſi, which 
might enrich Europe; eſpecially with regard to laws, 
government, the uſeful arts, natural hiftory, and the 
like. Some ſtrictures from the letter are to this effect: 
and, 

x. In the preface mention is made of the inſuffi- 
cient attempts of the Greeks and Romans to explain 
the hieroglyphical writing of Egypt; and of the later 
attempts of father Kircher, and Mr. de Mairan, 
who anticipated Mr. Needham in the idea of ex- 


plaining them by the characteriſtic writing of China; 


which idea they quitted almoſt as ſoon as they had: 


formed it. 


2. The ftate of the queſtion is expreſſed as fol- 
lows : Mr. Needham has obſerved, that the ſym- 


« bols or hieroglyphical characters of the Iſis of Tu- 


. rin, 
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rin, appear like ſeveral Chineſe characters, ſuch as 
they are found in the great dictionary Tching, 
tſee, tong: upon which he conjectures, firſt, that 
the Chineſe characters are the fame in many re- 
ſpects, as the hieroglyphics of Egypt; and ſecond- 
ly, That one may be able to diſcover the ſenſe of 


cc 
2) 
40 
«6 


* 


« fignification of the Chineſe characters... 


The author, thirdly, having mentioned the diffi- 
culty of rendering himſelf intelligible to the literati of 


of fact and hiſtory, criticiſm and grammar, proceeds 
to the hiſtorical detail, which is the ſubject chiefly en- 


larged upon by him. He notes the enthufiaſm of 


Votlius for the antiquity of the Chineſe, and the 
rage of Renaudot againft it; and then declares his 
own opinion, that they have fubfiſted as a nation, 
from the time of the great emigration which followed 
the confuſion of tongues. He dates' the antiquity of 
Egypt from the fame epoch, and gives reaſons, par- 
ticularly in the notes, for the probability of theif dif- 
ferent routs. He enquires into the uſe of writing ; 
and declares his opinion, that it was already eſtabliſhed 
in the antediluvian world; and might be derived in 
common to the two nations in queſtion. He makes 
light of any ſuppoſed variation of it, at the confufion 
of tongues: and wiſhes that Mr. Needham had ex- 
preſſed his own opinion concerning the commence- 
ment of it, He affirms, that there is not the leaſt 
mark or trace now remaining of any ſubſequent com- 
munication between the Chinefe and Egyptians.” But 
whether our author's opinion of the origin of writing, 


or the contrzry one, of each nation having invented 
2 


hieroglyphics by the comparative and appropriated 


Europe, for want of a certain acquaintance with proofs 


* 
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its own, be adopted: he candidly owns, that any 
connection between the two modes of writing, is 
hardly diſcernible at this day. He affirms, that the 
Chineſe language is one of the moſt antient ; and 
perhaps the only one which has been ſpoken with- 
out interruptions and is yet a living language; the 
ſmall number and the ſhortneſs of its words having 
ſo guarded it from changes, that they could ſcarcely 
extend farther than the pronunciation, 
They diſtinguiſh in the Chineſe language, 1ſt, the 
Kou-ouen, the language of the King, and other 
books written in this taſte. The harangues of the 
Chou-king, and the ſongs of the Chi-king, prove that 
| it was ſpoken formerly. It is prodigiouſly laconick. 
2dly, The Ouen-tchang, the language of relevees, ele- 
vated compoſitions, and books. This language, ex- 
cepting ſome proverbs, axioms, and forms of com- 
pliment, is no longer uſed in ſpeaking. gdly, The 
Kouan-hoa, the language of men in office. This is 
the only language ſpoken at court, and in good com- 
pany, and uſed in books; and this alone runs through 
the empire. 4thly, The Hiang-tan, patois or pro- 
| vincial jargon. Each province and town, and almoſt 
| every village has its own. In ſpight of theſe varieties, 
the Chineſe tongue counts but about 3 30 words. From 
hence the Europeans conclude, that it is barren, mo- 
notone, and hard to underſtand. But they ought to 
know, that the four accents called ping, uni (even 
chung,eieve,(raiſd) æiudiininuèſleſſened), jcu, rentrant, 
{returning }, multiply almoſt cveiy word into four, by 
an inflexion of voice which it 1s as difficult to make 
an European comprehend, as it is for a Chineſe to 
comprehend the fix pronunciations of the French E. 


Theſe 
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Theſe accents do yet more; they give a certain har- 
mony, and pointed cadence, to the moſt ordinary 
phraſes: with regard to clearneſs, let fact decide. 
The Chineſe ſpeak as faſt as we do, fay more things 
in fewer words, and underſtand one another. 

The Chineſe have no diſtin knowledge of the in- 
vention of writing ; as our author proves by quotations 
from their moſt antient books; which are involved in 
fable, and contradict each other. One of them in- 
deed mentions this curious particular ; that Fou-hi, 
by introducing the eight Koua, or elementary cha- 
racers, put an end to the uſe of knots upon cords, 
for the purpoſes of government ; which feems to be 
analogous to what has been obſerved in America. 

The author defines the Chineſe characters, accord- 
ing to Nis conception of them in their origin, to be 


images and ſymbols which ſpeak to the mind by the 
eyes. Images, for ſenſible things; ſymbols, for 


mental. Images and ſymbols which are tied to no 


ſound, and may be read in every tongue. The book. 
Tſee-hio-leang-tfin divides the characters into fix ſorts, 
. Lieou-y. The fit, called Siang bing, ſhape, image, 
is a true picture ot ſenſible things. Thus one ſees in 
the antient characters, trees, birds, vaſes, &c. rudely 
traced out, | | 
The 2d, called Tehi- che, indication of the thing, is 
made by an addition to the ſhape, or to the ſymbol, 
which puts the thing that one would expreſs before 


the eyes. For example, the character of ſinall placed 


over that of great, to ſignify pyramidal, terminated in 
a point. The zd, called, Hoei-y, junction of idea, aſ- 
ſociation, conſiſts in joining two characters, to expreſs 
a thing which neither the one nor the other fignify 

ſeparately. 
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ſeparately. For example; the ſhape of mouth placed 
allde that of dog, to ſignify the verb bark. The 4th, 
Kiai- in, explication, or expreſſion, of the ſcund, owes 
its origin to the difficulty of tracing in a manner ſuf- 
ficiently diſtinct, all the ſorts of fiſhes, animals, vaſes, 


trees, &c. To ſupply this, they contrived to place 


the ſimple character of one found on the ſide of the 


figure. For example; the character of the ſound 
y a on the fide of the figure of a bird, to ſignify a 
duck : the character of go, to ſignify a gooſe. 

The 5th, called K:a-fie, idea borrowed, metaphor, 
hath opened an immenſe field to the invention of cha- 
racers ; or rather, to the manner of making uſe of 
them. In effect, by virtue of the Na. ie, one cha- 
racter is ſometimes taken for another; choſen to ex- 
preſs a proper name; turned aſide to a ſenſe allego- 
rical, metaphorical, ironical ; and puſhed even to an 
antiphraſis, in giving it a ſenſe oppoſite to that wherein 
it is employed elſewhere. It muſt be owned, that 
this 5th claſs gives the Chineſe tongue a force, and a 
vivacity of colouring, that no other tongue can attain. 

But it is alſo one of the principal cauſes of its ob- 
feurities. The figurative ſenſe of a character has not 
always a due analogy with the proper ſenſe. 

The 6th, called Tchouen-tchou, developement, ex- 
plication, conſiſts only in extending the primitive ſenſe 


of a character, or in making detailed applications of 
it. Thus the ſame character is ſometimes verb or ad- 


verb, ſometimes adjective or ſubſtantive. Thus 


again, the character ngo, which ſignifies evil, ſerves 
to expreſs hatred, to hate, miſhapen, &c. 


Theſe fix, Liecu-y, ſuch as here deſcribed, are as i 
were the ſources from whence flow all the characters 


in 
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in a manner equally ſimple, clear, and natural; and 
the whole number of characters is thus increaſed | from 
300, to 80,000. And, the author ſubjoins, One 
« muſt read the fine es of the King, to com- 
« prehend what force, grace, energy, amenity, 
« grandeur, and fimplicity, the Chineſe characters 


« have, where they are well aſſorted, and well con- 


« nected. 
e I would willingly define the Chineſe characters 
te to be the pictureſque algebra of the arts and ſci- 


« ences. In truth, a phraſe of good ſtyle is as diſem- 


« baraſſed of every thing that is intermediary, as the 
& cloſeſt algebraic demonſtration.” 

Unleſs one were to give the lye to the Chineſe, and 
to the ſmall number of the characters of antient times 
which they have preſerved; it is not poſſible to deny, 
that they did, in the moſt remote antiquity, make 
uſe of ſhapes, or likeneſſes of ſenſible things, and of 
ſymbols to form their characters, nearly in the taſte 
of the hierogly phics of Egypt: and one need but caſt 
the eye on ſome of the characters Which are copied in 
the pages 5, 6, and 7, (TAB. XXIV, XXV, XXVI.) 
of the plates following, to be convinced thereof. 
But had not the Chineſe, even from that time, 
the art of contracting theſe figures, and reducing them 
to ſome ſtrokes or lines, by analyſis and abbrevia- 
tion? To judge thereof by ſome of the antient 


characters, it appears, that the Chineſe did re- 


duce ſeveral to certain ſtrokes ill enough aſſembled; 


probably for the conveniency of writing. And 


whenſoever the time was wherein the abbreviations. 
began, they were neceſſary; iſt, becauſe without 
them, writing wouid bave been too difficult : 2dly, 
bcc uſe one muſt have had volumes to convey a very 
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ſmall matter. In effect, without being well verſed in 

drawing, how could one trace in an agreeable man- 

ner ſo many figures and ſymbols? "The difficulty 

augments when one reflects, that a good many cha- 

racters were compoſed of divers ſymbols and images, 

the reduction of which ought to be very well touched, 

| not to be diſagreeable; eſpecially near to other cha- 

racters that were leſs compound. It is natural to 

think, that they would not make uſe of images and 

ſymbols intire, and traced in their juſt proportion, but 

for great monuments, where room was not wanting. 

And yet it ſhould not be denied, that they had recourſe 

to the analyſed characters, for certain places leſs ad- 
vantageous. | 

The fact eſtabliſhed by what remains of the Chi- 

neſe monuments is, that the ſhapes and the ſymbols 

have paſſed from a contour ſufficiently regular, to ſome 

lines oddly aſſembled; and that the lines themſelves 

| have been yet decompounded, and'melted, into theſe 


. fix lines, 4—J( out of which, at this day, are 
compoſed all the characters in uſe. The f(impleſt are 

made of one or two of theſe lines; and they count as 
"2 far as 20 or 3o, or more lines, in the more compound 
characters. To avoid the confuſion and obicurity 
which'this great abbreviation would have cauſed, they 
have fixed the number of the lines of the characters 
f which repreſent the 200 elementary images and ſym- 
bols ſpoken of. Theſe abbreviations thus fixed are 
called Pou, Claſſes or Tribunals, as Mr. Fourmont 
tranſlates. For example; the Peu of man, of wo- 
men, of trees, of diſeaſes, of great, of mall, of vale, 
N &c. In brief, for greater clearneſs, and to range the 
þ characters in the dictionaries, there is in cach charac- 
1 ter 
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ter a diſtinctive or differencing Pou, which predomi- 
nates, and under which the character is placed. TEis 
differencing Pu is the part of the character which 
hath moſt influence in its ſignification; ſaving the 
exceptions, and oddities, from which the Chineſe is 
no more exempt than other tongues. A bare inſpec- 
tion into the dictionary Tching-tſee-tong, will render 
theſe details intelligible. 

The misfortune, and a very great misfortune, of 
the Chineſe characters is, that theſe abbreviations have 
been made by little and little, in different places, and 
without rule: fo that there are characters which have 
been abridged, or more properly truncated, and diſ- 
figured a very great number of ways: and the moſt 
part, ſo much, as to be no longer knowable by the 
primitive form. To give ſome idea of this, the au- 
thor has cauſed to be copied the variations of four 
characters (ſee the plates 7, 8, 9. TAB. XXVI, XXVII., 
XXVII.); and one may judge by this ſample, 
how frightfully disfigured muſt be thoſe charac- 
ters which are woven out of ſeveral other cha- 
racters. For the different characters which are 
thus united to make one only, are curved, lowered,, 
lengthened, drawn in, or contracted, to the end that 
each line may be ſo placed, as that all together may 
make the contraſt of a ſimple character, and occupy 
no more ſpace than it does. A like conſtraint ought 
to disfigute many of the elementary. characters which 
are joined together to make one only. But when we: 
add thercto the abbreviations and various readings, it 
is clear that they can no longer be knowable by their 
primitive characters. And this, to obſerve it en paſ-- 
fant, is one of the reaſons which has rendered the 
edition of the Lig under the Han fo difficult, and; 
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perhaps is the principal cauſe of their obſcurity. Ia 
efiec, the primitive images and ſymbols being altered, 
how can one find the ſenſe of them? It is no more 
according to the rule of the Lieou-y. The decom- 
poſition of the elementary characters whereof it is 
compoſed, no longer gives its true analyſis. The 
more one ſeeks the ſenſe which ought to reſult from 
their aſſemblage, the farther one is from it: becauſe 


that this aſſemblage is not the true one. It is as if 


one ſhould read (in French) delires for delices. This 
change of the c into r ſubſiſting, all the fignifications 
that one ſhall ſeek to delires, will never arrive at the 
idea preſented by delices. 

If the compariſon 1s lame, it is becauſe that it re- 
preſents not ſufficiently clearly how far a Chineſe 
character ſeparates from its true ſignification, by the 
alteration of ſome one of the lines that compoſe it. 
The deſtruction of the books by fire has rendered the 
evil without a remedy. When peace was reſtored to 
letters, they ſpared neither care nor inquiry to recover 
the King, and other antient books. But few copies 
having elcaped the flames, and thoſe not in the beſt 
preſervation, they were deprived of the great advan- 
tage to be drawn from collations, to diſcover the pri- 
mitive characters. Writing had changed; tradition 
was almoſt extinguiſhed, It was deceſſary to be 
learned, even to decypher the manuſcripts: how 
ſhould they be able to purſue the diſcuſſion fo far as 
the various readings ; and unravel, amongſt abbre- 
viations almoſt unknown, the true ſymbols and like- 
neſs of which a character was woven. The editors 
were not ſparing of their labour herein ; but each had 
his ſyſtem, and his conjectures, Who would ven- 

ture 
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ture to ſay, that the edition which has prevailed has 
not many miſtaken characters? and let it be even the 
beſt, learned men, who have laboured ſince in the 
analyſis of the charaQers, are not agreed amongſt 
themſelves; and they bring each reaſons capable of 
ſuſpending the judgement of e critiques. This variety 
of opinion hath cauſed much. yariety in the orthogra- 
phy, if one may fo call the manner of writing a cha- 
racter with ſuch or ſuch a Pou. The manner ac- 
cordingly has been floating and uncertain, for ve 
many characters, until the great dictionary Kang-b1- 
tſe-tien, which has fixed it. N 

The author winds up this cutious detail with the 
following remark, which he ſays is eſſential. All 
that has been ſaid of the various readings and abbre- 
viations of the characters is independent of the five 
ſorts of writing ordinarily counted by lettered men. 
The firſt is called Kou-ouen (ſee plates the 5th, 6th, 
7th, and 8th, and part of the gth, Tas. XXIV— 
XXVIII) This is the moſt ancient form of writ- 
ing; and there remains now hardly any more traces 
of it. The ſecond, Tchoang-tſee, (alſo read Tchouen-tſee, 
vid. plate 1. TAB. XIX.) has ſucceeded the Kou- 
ouen; and has laſted even to the end of the Dynaſtie 
of the Tcheou. It was this which was in uſe from 
the time of Confucius, and of which the abbreviations 
and various readings have been moſt fatal. The 
third, L:-zſee, (fee plate 2. TAB. XXI.) began un- 
der the reign of CHi-Hoang-ti, the founder 100 the Dy- 
naſtie of the Tſin, and the great enemy of letters 
and of lettered men. The fourth, Hing: chou, is 
deſtined for impreſſion, as with us the Roman and 


Italic. (See plate 3. TAB. XXII.) 
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The fifth ſort, T/no-!ſce, (ſee plate 4. Tas. XXIII.) 
was invented under the Han, and would have deſtroyed 
every thing, if it had prevailed. It is a ſort of writing 
with the ſtroke of a pencil, with a very light and 
well-experienced hand: but it disfigures the characters 
beyond expreſſion. It has no courſe, but for the 
preſcriptions of phyſicians, prefaces of books, inſcrip- 
tions of fancy, &c. 

Joo return to the various readings, and abbreviations; 
although it be true that theſe different forts of writing 
have augmented the number of them; nevertheleſs 
the three laſt have done no great harm ; becauſe they 
have been directed by learned men, conſecrated by 
| publick authority, and bear more on the general form 
of the characters, than on their orthography. Thus 
the literati do not complain, further than their having 
cauſed the loſs of the antient characters, which it 
would have been well to conſult, to have had the 
true analyſis of ſeveral of the characters of this day, 

| which they think ill written, and disfigured. 
| And thus, at length, having compleated his hiſto- 
rical detail, (which F hens here repreſented very im- 
perfectly) our author decides concerning Mr. Need- 
ham, viz. that the characters of the buſt of Turia, 
(though four or five of them, viz. N“ 2, 3, 8 „9, zu. 
have a ſenſible reſemblance to the like namber of cha- 
rafters in the Chineſe dictionary), are not genuine 
Chineſe characters; having no connected ſenſe, nor 
a Proper reſemblance to any of the different m of 
| writing; indeed the whole inſcription has nothing. of 
" Chineſe in the face of it. As a farther proof, our 
author took the opinion of divers of the Chineſe li- 
terati, Whole province it is to ſtudy the antient wri- 
tings; 
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tings; who all declared the ſame thing ; and that they 


did not underſtand them, nor had ever ſeen the like 
of them. 


It is owned, however, that, according to the Chi- 


neſe interpretation of the five reſembling characters, 
they are ſimple ideas, or ſymbcl:, not characterized 
by the farther circumſtantiating lines; and are, with- 
out coherence, in the way of Nomenclator. 

But finally, to enable the Society to judge for 
themſelves ; our learned correſpondent has ſent a col- 
lection of very antient inſcriptions, above one hundred 
in number, which may be compared with the inſerip- 
tion of Turin; as alſo, ſome drawings of vaſes, and 
other antiquities. See plates, from 13 to 27 (Tas. 
XXII to XLVI.) incluſive. The particular matter of 
enquiry, Viz. the characters of the buſt of Turin 
being thus diſpoſed of, our author, who is againſt 
renouncing Mr. Needham's general conjecture, with- 
out farther examination, as it may notwithſtandin 
conduct to many diſcoveries, applies himſelf, fifthly, 
to a farther and more general inveſtigation, by 
an actual collation of ſuch Egyptian hierogly- 
phics as do undoubtedly reſemble antient charac- 
ters, yet remaining amongſt the Chineſe: in order to 
which, he has given us drawings of 73 ſuch hiero- 
g'yphics, collected chiefly from Kircher (as he had no 
better materials), and has placed by them the correſ- 

nding Chineſe characters, (lee plates, from ꝙ to 12, 
Tas. XXVIII to XXXI inclutive) both anient and 
modern. He is ſufficiently diſfuſe and curious, in 
two or three examples, to point out the method and 
mol: intereſting ſubjects of enquiry, viz. the leading 
notions concerning the Deity, and the religion of the 
primitive times; and he allo deſcribes the properties 
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of the ſymbolical animals, which are ſuppoſed to be 
ſignificant of the rational and moral qualities; but 
enters a caution againſt theſe, as being, moſt likely, 
the invention of later times. He argues ſtrenuouſly 
for the early and uninterrupted Theitm of the Chi- 
neſe ; and concludes with an apology for the condition 
of a miſſionary, the duties of whoſe profeſſion, and 
ſeparation from divers neceſſary means of information, 
render bim, in his own opinion, very unfit for literary 
inquiries, 
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LXVII. Obſervation of the Tranſit of Mer- 
cury over the Sun, October 25, 1743: 
In a Letter to Profeſſor Bliſs, late Aſtro- 

nomer Royal and F. R. S. from John 

Winthrop, F. R. S. Profeſſor of Aftro-- 

nomy in Cambridge, New England. 


RE v. SIR, 


Read at R. 8. 


8 IVE me leave to lay before you 


J an obſervation of the tranſit of 
Mercury, 25 October, 1743; which, if I miſtake 
not, will determine the longitude of Cambridge, 
New England, with more exactneſs than any of the 
obſervations that have been uſed for that purpoſe. 
I adjuſted my clock by correſpondent altitudes of the 
bright ſtar of Aries, taken the night before the tranſit - 
with a quadrant of two feet radius; and on the day of 
the tranſit, by correſpondent altitudes of the Sun; all 
of which agreed within 5%; and allowed for the 
difference of the Sun's declination, morning and 
afternoon. Ie 

The morning was fair and calm, but hazy ; not- 
withſtanding which, I had a good view of the Planet, 
and with a 24 feet teleſcope obſerved that 


At 8" 17” 5” y in his egreſs touched ©'s limb. 
187058“ went off intirely. | 
Vor. LIK. St I could 


i 
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I could not be ſo certain of the moment when he 


left the Sun, as of his interior contact. For the Sun's 
limb, undulating in the vapours of the horizon, made 


it ſomewhat difficult to judge when the indenture, 


formed by the Planet upon it, intirely ceaſed. How- 
ever, I believe this latter obſervation may be relied 
on to 4 or 57. The compariſon of this obſervation 
with thoſe made in Europe will, I preſume, deter- 


mine the difference of meridians within a few ſe- 
conds of time. | 

I beg, Sir, you will excuſe the freedom I have now 
taken, ſince it is in the cauſe of aſtronomy, and allow 
me to ſubſcribe myſelf, with great reſpect, 


Reverend Sir, 


Your moſt obedient, 


humble ſervant, 


Cambridge, New En land | : 
ke. John Winthrop. 
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LXVIII. 4 Method of working the Object 
Glaſſes of Refracting Teleſcopes truly ſpbe- 


rica, By the late Mr. James Short, 
Ea 


Read Jan. 25; REPARE two plates or tools of 

* braſs, the one convex, and the other 
concave, being both portions of a ſphere of the ſame 
radius as the focal length of the object glaſs you want 
to have, or rather of a radius ſomewhat longer than 
the focal length you want, for a dioptrical reaſon; 
let theſe plates or tools be between two and three 
times the breadth of the object glaſs deſired; or, in 
long focal lengths, twice the breadth will be ſuffi- 
cient: let theſe tools be of a ſufficient thickneſs in 
proportion to their breadth or diameter, and let them 
be ground with fine emery exactly true to one an- 
other, working them alternately, the one above the 
other, to preſerve the ſame focal length; or, if it is 
deſired longer, you muſt work the convex above the 
concave; or, if defired ſhorter, you muſt grind the 
concave above the convex. 

After this, you prepare another braſs-plate or tool, 
of the ſame breadth and thickneis as the two former, 


* This paper, which was delivered, fealed up, by Mr. Short,, 
at the Scciety, on the 30th of April, 1752, was, after his death, 
opened by the Council, and ordered to be printed. 

At 2 and: 
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and of the ſame radius of concavity ; its being truly 
turned on a lathe will be ſufficient for this purpole ; 
which tool is to ſerve afterwards for the poliſhing of 
the two ſurfaces of your obje glaſs, and therefore 
called the poliſhing tool. | 

Prepare a piece of ſtraw-coloured glaſs, of the 
plate glaſs kind, of the proper diameter for the object 
glaſs you defire, which ought always to be broader 
than the proper aperture for that length; let this 
piece of glaſs be ground flat, in another tool, on both 
ſides, and as nearly parallel as may be, and ſome- 
what poliſhed, in order to diſcover whether there are 
any veins or flaws in the glaſs. When you are ſa- 
tisfied of the goodneſs of the glaſs, you are then to 
prepare a handle to faſten your glaſs to. Great care 
mult be taken in this, for fear of bending your glaſs 
by the handle; my method is this; I take a flat 
piece of braſs, or rather of the concavity of the 
ſphere, to which the glaſs is to be ground ; this piece 
of braſs ſhould not be thicker than = of the thickneſs 
of the glaſs, of a circular form, leſs in breadth ſome- 
what than the glaſs itſelf, and having ſides of the 
ſame form, at right angles to the flat piece of braſs, 
and theſe fides ought to be of ſuch a ſhape as that 
the fingers may eaſily apply to it in working, and 
theſe fides thould be as low as may conveniently be, 
and no thicker than about 2 of the glaſs. This 
handle is to be faſtened to the glaſs, by warming the 
*giaſs and handle gently before a fire, and laying ſome 
pitch upon the glaſs thus warmed, till it becomes 
Joft like melted wax; and then laying your braſs 
handle, a little heated, on the pitch, you preſs it a 
little, till you are {ure there is nothing between the 


glals 
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glaſs and handle but pitch ; you then lay down the 
glaſs and handle upon ſomething flat, taking care 
that the handle is in the middle of the glaſs, till it is 
entirely cold. It is very material to know, that the 

pitch, to be uſed for faſtening the handle to the glaſs, 
muſt be ſoft pitch, that has never been uſed, nor 
melted ; for any other pitch will infallibly bend the 

laſs. 

n Vou then grind your glaſs in the concave tool 
with emery, and give it the proper figure and 
ſmoothing for the laſt poliſh, in the common manner. 
In order to give your glaſs the laſt poliſh, which is 
the moſt difficult part of the whole work, you are to 
prepare ſome pitch for covering the before mentioned 
poliſhing concave tool, which is done in this manner: 
Take ſome pitch, and melt it in an iron ladle, and let 
it boil for a quarter of an hour or thereabouts; by 
this boiling, the pitch, when cold, will become hard 
and brittle; or you may ſhorten this operation, by 
melting equal quantities of pitch and roſin, and then 
there is no occaſion to let it boil ſo long. Your pitch 
being thus prepared, you again melt it, and take it 
off the fire, and let it ſtand till the pitch becomes 
pretty cold, or of a thickith conſiſtence; and having 
warmed the poliſhing tool a little, to make the pitch 
ſtick to it, you pour out of the ladle upon the po- 
liſhing tool as much of the pitch as you judge will 
cover the whole too], when ſpread out, to about the 
thickneſs of 7 of an inch; you then invert this tool 
with the pitch upon it, and preſs it upon the convex 
tool, which mutt be quite dry, clean, and cold, in 
order to give it the figure of the convex tool; in caſe 
it has not ſpread out ſo as to cover the whole ſurface 
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and of the ſame radius of concavity ; its being truly 
turned on a lathe will be ſufficient for this purpoſe ; 
which tool is to ſerve afterwards for the poliſhing of 
the two ſurfaces of your object glaſs, and therefore 
called the poliſhing tool. 

Prepare a piece of ſtraw- coloured glaſs, of the 
plate glaſs kind, of the proper diameter for the object 
glaſs you deſire, which ought always to be broader 
than the proper aperture for that length; let this 
piece of glaſs be ground flat, in another tool, on both 
ſides, and as nearly parallel as may be, and ſome- 
what poliſhed, in order to diſcover whether there are 
any veins or flaws in the glaſs. When you are ſa- 
tisfied of the goodneſs of the glaſs, you are then to 
prepare a handle to faſten your glaſs to. Great care 
muſt be taken in this, for fear of bending your glaſs 
by the handle; my method is this; I take a flat 
piece of braſs, or rather of the concavity of the 
| ſphere, to which the glaſs is to be ground; this piece 
of braſs ſhould not be thicker than + of the thickneſs 
of the glaſs, of a circular form, lets in breadth ſome- 
what than the glaſs itſelf, and having fides of the 
ſame form, at right angles to the flat piece of braſs, 
and theſe ſides ought to be of ſuch a ſhape as that 
the fingers may eaſily apply to it in working, and 
thele ſides thould be as low as may conveniently be, 
and no thicker than about 2 of the glaſs. This 
handle is to be faſtened to the glaſs, by warming the 
glaſs and handle gently before a fire, and laying ſome 
pitch upon the glaſs thus warmed, till it becomes 
Joft like melted wax ; and then laying your braſs 
-handle, a little heated, on the pitch, you prels it a 
little, till you are ſure there is nothing between the 

glals 
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glaſs and handle but pitch ; you then lay down the 
glaſs and handle upon ſomething flat, taking care 
that the handle is in the middle of the glaſs, till it is 
entirely cold. It is very material to know, that the 
pitch, to be uſed for faſtening the handle to the glaſs, 
muſt be ſoft pitch, that has never been uſed, nor 
melted ; for any other pitch. will infallibly bend the 
laſs. : 

, You then grind your glaſs in the concave tool 
with emery, and give it the proper figure and 
ſmoothing for the laſt polith, in the common manner. 

In order to give your glaſs the laſt poliſh, which is 
the moſt difficult part of the whole work, you are to 
prepare ſome pitch for covering the before mentioned 
poliſhing concave tool, which is done in this manner: 
Take ſome pitch, and melt it in an iron ladle, and let 
it boil for a quarter of an hour or thereabouts ; by 
this boiling, the pitch, when cold, will become hard 
and brittle; or you may ſhorten this operation, by 
melting equal quantities of pitch and rofin, and then 
there is no occaſion to let it boil ſo long. Your pitch 


being thus prepared, you again melt it, and take it 


off the fire, and let it ſtand till the pitch becomes 


pretty cold, or of a thickiſh conſiſtence; and having 
warmed the poliſhing tool a little, to make the pitch 
ſtick to it, you pour out of the ladle upon the po- 
liſhing tool as much of the pitch as you judge will 
cover the whole tool, when ſpread out, to about the 
thickneſs of + of an inch; you then invert this tool 
with the pitch upon it, and preſs it upon the convex 


tool, which mult be quite dry, clean, and cold, in 


order to give it the figure of the convex tool; in caſe 
it has not ſpread out ſo as to cover the whole ſurface 
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of the poliſhing tool, you warm the pitch by holding 
it before the fire, and preſſing it upon the convex 
tool, as before, tifl it has entirely covered the ſur- 
face of the poliſhing tool ; you then plunge it into 
cold water, till the braſs is quite cold. 

N. B. In order to know if your pitch is hard 
enough, you preſs the edge of the nail of your 
thumb upon it, and if it receives an impreſſion, the 
pitch is not hard enough. 

You then proceed to prepare this poliſhing tool, 
for the laſt poliſh of your glaſs, by grinding this po- 


| liſhing tool upon the convex tool with pretty coarſe 


emery, and a {mall quantity of water, in the common 
way that tools are ground one upon another; but 
this muſt be done only for a ſmall ſpace of time, and 
the poliſhing tool muſt have no other preſſure tlian 
its own weight, for fear of ſome of the emery ſtick- 
wg in the pitch, and you muſt never allow the 


emery to grow dry; when you have ground the 


pitch ſo as to be all over of the fame colour, you 
then waſh the pitch from all the emery with a bruſh 
and clean water; after this you take a bottle of wa- 
ter, and holding the pitch tool in a ſloping poſition, 
you pour water out of the bottle ſo as to fall upon 
every part of its ſurface, 

You then place the poliſhing tool in a horizontal 
poſition, and you put upon it ſome putty, wathed 
trom all its gritty particles, but it need not be the 
finc{t wafhing, and you put a good deal of water 


' Upon your poliſhing tool, mixing the putty and it to- 


gether, and you poliſh your glaſs upon this pitch po- 
lſher in the common manner of poliſhing glaſſes. 
After 


( 511 ] 
After you have poliſhed your glaſs about ten mi- 


nutes, you again grind your poliſher upon the convex 
tool with emery, as before, for fear the pitch has, by 


working, loſt any of its proper figure; and the oftener 


you do this, the truer will be the figure of your 


glaſs; and in this manner you proceed till the glaſs is 
quite poliſhed. 

You then take your glaſs off its handle, by holding 
it before the fire, till it is fo warm that you can ſlide 
the handle off the glaſs ; and whillt the glaſs is warm, 
you take off as much of the pitch as you can with 
the ſharp edge of a knife; you then lay the glaſs 
down to cool, and, when quite cold, you drop ſome 
ſpirits of wine upon it; and this, with a cloth, will 
wipe off the reſt of the pitch. 

You then examine the center of the ſurfaces: of 
your glaſs; and if it lies to one fide of the center of 
your glaſs, mark that place with a ſpot of ink, and 
then put on your handle as before, upon the ide that 
15 now poliſhed, with its center over the ſpot of ink, 
and grind your glaſs as before, till the circular re- 
maining part of the glaſs to be ground is as much 
diſtant from the center of the glaſs on the other fide 
from the fpot as the ſpot was from the center of your 
glaſs; you then by heat return your handle to the 
center of the glaſs, and proceed to grind and poliſh 
this fide of the glaſs as before. 


N. B. The concave and convex tools ſhould be 


ground with fine emery, after you have done one fide. 


of your glaſs; for the oftener theſe are ground to- 


gether, you will be the more ſure of having your 
tigure true. 


ERRATA, 


P. 153, I. 23, for knew read know. 
P. 154, J. 10, for 9“ = = 3% 394 read 9 = = J'',394. 
P. 187, l. 24, for that the read that though the. 
I. 27, for with reſpect to obſtructing read with reſpect 
to him in obſtructing. 
P. 434, 1. 21, for EucuBini read IGuvini, 
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A. 


BELE, or white poplar, doubts about its being an 
indigenous Engliſh tree, p. 37. 
Achromatic teleſcopes, required tor ſome nice aſtronomical 
obſervations, p. 459. 
Acids, not the principal cauſe of the ſuſpenſion of iron in 
medicated waters, p. 222, &c. 
Air, its expulſion is probably the cauſe of the lateral force 
of electrical exploſions, p. 60, 61. Fixed, ſerves to 
ſuſpend calcareous earths in water, p. 217. And like- 
wile iron, p. 218, &c. Has a greater affinity with al- 
kalies than with iron, p. 223. 
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Alemoor Lord, his obſervation of the tranſit of Venus 
P- 339, 340. Has built an obſervatory at Hawk-hill, 
near Edinburgh, p. 343. 

Atkalies, their effects on chaly beate waters accounted for, 
p- 223, &c. 

America, its animals leſs in ſize than in the other parts of 
the globe, p. 127. 

America, North, increaſe of its inhabitants, p. 121. In 
70 years the number will be double of thoſe in Great 
Britain, p. 122. | 

Animalcula produced from infuſion, infinitely ſmaller than 
the ſpermatic animals, p. 191. Some of them produced 
from the infuſion of hemp-leed, p. 142. Their diviſion 
owing to ſome accidents, p. 143. Swim by means of 
minute fins, p. 144. | 

Animals, many ſpecies formerly known and now extinct, 
P. 135: | 

Arachis, a plant, from whoſe pods a good oil is extracted, 

330. 

FIG Mirrors imitated at Dreſden, p. 8. 

Aronomer Royal, his remarks on the obſervations made at 
Ile Coudre, near Quebec, p. 280. On thoſe of Hawk- 
hill, near Edinburgh, p. 343, 366. On thoſe at Gib- 
raltar, p. 350. His communication of the eclipſes of 
Jupiter's lirſt ſatellite at Greenwich, p. 399. Remarks 
on the obſervations of the tranſit of Venus at Leweſton 

in Pennſylvania, p. 420. 

Aimoſpbere of Venus ſuſpected by Mr. Hirſt, p. 231. By 

Dr. Smith of Philadelphia, p. 316. 


Aubert, Mr. Alexander, his obſervation of the tranſit of 


Venus, three ſeconds E. of St. Paul's, p. 378 


Aurora boreales, two obſerved at Paris, p. 86. Two ob- 
ſerved at Oxford, p. 367. 


B. 


Barometer, very low, p. 85, 156, 159, 


Barrington 
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Barrington, Honourable Daines, on trees ſuppoſed indige- 
nous in Great Britain, p. 23, &c. 

Bayley, Mr. William, his aſtronomical obſervations at the 

North Cape, p. 262. Could obſerve but imperfectly, on 
account of the clouds, the tranſit of Venus, p. 266. 
Saw a black ligament between the limbs, ibid. 

Hayley, Mr. Joel. See Biddle. | El 

Beaſts, many ſpecies deſtroyed in different countries, 
p. 135. Some, perhaps, intirely extinguithed, ibid. 

Beroe, a kind of gelatinous marine animal, p. 144. Its 
ſimilarity with the Velven, an animal produced by in- 
fuſion, ibid. 

Bevis, Dr. John, his obſervation of the tranſit of Venus, 
p. 189. Saw a flender tail between the planet and the 
ſun, p. 190. Obſerves the eclipſe of the ſun, p. 191. 

Bidadle, Mr. Owen, and Mr. Joel Bayley, appointed by the 
Philoſophical Society at Philadelphia to obſerve the 
tranſit of Venus at Leweſtown in Pennſylvania, p. 414. 
Their obſervations, p. 416. | | 

Bills of mortality very defective in London, p. 120. 


How they might be improved, p. 124. Defect of thoſe 
at Paris, p. 120, 


Births, more deficient than the burials in the London bills 
of mortality, p. 100. In what proportion probably, 
p. 101. That proportion leſſened, p. 108, 109. 

Bodies, drawn conſtantly towards two fixed points, deſcribe 
equal ſolids in equal times, p. 76. 

Bones foſſil, found in North America, p. 126; and in Si- 
beria, p. 127. Whether carried thither from other 
parts, p. 130, 131. Of a ſpecies probably indigenous, 
133. Differing from the elephants, p. 132. Now ex- 
tinct, p. 135. Probable cauſe of this phenomenon, 

| P 136, 137. 

Bones regenerated, p. 41, 42. In what manner probably, 

| P- 43+ * —_— 

| Bonn, figures and inſcriptions found in that place, p. 195. 

Borlaſe, Dr. William, communicates an information about 
native tin found in Cornwall, p. 47, 48. His meteo- 
rogical obſervations in Cornwall, p. 157. 


Uuu 2 Boſton 
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Boſton in New England would decreaſe in inhabitants, were 
there no ſupply from the country, p. 115. 

Box, not an indigenous tree, p. 29, 35. 

Brakenridge, Dr. his method of finding the number of the 
inhabitants in London precarious, p. 102, 103. Has 
over-rated it, ibid. An error in another method of 
his, p. 104. | 

Brownrigg, Mr. George, fends a particular oil extracted 
from ground nuts in North Caroline, p. 379. 

Burials exceed births in towns, p. 115. Leſs in Paris than 

would be expected, p. 119. 


C. 


Canton, Mr. John, obſerves the tranſit of Venus, p. 192, 
194. And the eclipſe of the ſun, p. 194. His experi- 
ments on the luminouſneſs of the ſea, 446. 

Cayaneburg in Lapland, obſervations of the tranſit of Ve- 
nus in that place, p. 329. 

Cartilages regenerated as well as bones, p. 44. 

Chalybeate waters, imitated by Mr. Lane, p. 218 —2 22, &c. 

Chelſea, fifty new plants of the garden defcribed, p. 384, 
&c. 

Cbeſnut, doubts about its being originally a native of Great 
Britain, p. 24, 25, &c. Whether formerly much em- 
2 as timber, p. 26. The oldeſt of theſe trees in 

ngland, p. 30. 

Chineſe, a great · nation from the time of the confuſion of 
tongues, p. 493. Their early and uninterrupted ideas 
of a Deity, p. 503, 504. 

Chineſe letters, anciently fymbolical, p. 495. Afterwards 
hieroglyphical, p. 497. How formed, ibid. Their 
differences, p. 498, 501. Defects and irregularities, 
P- 499, 500. Their reſemblance with Egyptian hiero- 
glyphics, p. 302; but iatirely different, ibid. 

Chyle, tranſparent in birds, p. 199. White in the croco- 
dile, ibid. 

Climates, 


„ 

Climates, a change of, improbable, p. 13r. 

Cobwebs, why not found on high and dark roofs, p. 30, 
31. More common on white-waſh than on wainſcor, 
ibid. 

Conferva, a particular ſpecies found near Cortona, in the 
form of a kind of paper, p. 30. Different ſpecies of 
that plant, p. 53. Errors of botaniſts about them, 
ibid. Artificial paper made from the ſame ſubſtance, 
p. 53, 54. What the Conferva Plinii was, p. 52—56. 

Cuticle, the whole ſeparated from the hands and feet of a 


a patient in a fever, p. 282. A glove detached from 
the hand, p. 283. 
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D. 


Dean, no cheſnuts to be found in the foreſt there at pre- 
ſent, p. 29. 

Dena does not neceſſarily imply the foreſt of Dean, p. 28. 

Denarius Etruſcan, explained by Mr. Swinton, p. 440. 

Dixon, Mr. Jeremiah, his aſtronomical obſervations on the 
iſland of Hammerfoſt, near the North Cape, p. 253. 

Dreſden, its foot's proportion to that of London, p. 5. 
Burning ſpeculums of a ſuperior torce executed there, 
ibid. 

Dublin, probable number of its inhabitants, p. 105. 

Ducarrel, Dr. his opinion about cheſnut- trees examined, 
p. 27, 28, 29. 

Dunn, Mr. appearances obſerved by him during the tranſit 
of Venus, p. 232, 336, 357. 

Dymond, Mr. See Wales. 


Earthquakes at Macao, p. 71. Very violent at Manilla, 
8 
Eclipſes of Jupiter's firſt ſatellite obſerved at Greenwich, 


p. 401. At Glaſgow, p. 402. 
Feipſe 


A 
— 
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Eclipſe of the moon in 1769, obſerved at Edinburghs 
p. 369. At Greenwich, p. 366, 399. 

Eclipſe of the ſun in 1769, obſerved at Shirborn-caſtle, 
p. 174. At Oxford, p. 173. At Kew, p. 191. In 
London, p. 194. At Leiceſter, p. 239. At the 
North Cape, p. 239 —268. Near Leeds, p. 286. At 
Cajaneburgh, 330. Near Edinburgh, p. 345. At 
Gibraltar, p. 349. At Paris, p. 373. At Stockholm, 
p. 406. At Faſt Dereham in Norfolk, p. 49. 

Foyptian letters, whether the ſame with the ancient Chi- 
neſe, p. 490, 491. Not at all known at preſent in 
China, Þ. 502. 

Llectrical exploſions, their lateral force, p. 57. Experi- 
ments to aſcertain its cauſe, p. 58, &c. Probably pro- 
duced by the expulſion of air, p. 60. What ſenſation 
it produces, p. 62. 

El:frica! machine, obſerved at Vienna to acquire an un— 
common force during an aurora borealis, p. 88. 

Eleftricity, its direct paſſage through conduttors may be 
traced, p. 63. Its effects, ibid. Its force not affected 
by the inflexions of the wires, p. 64. But much leſ- 
ſened in proportion to their length, p. 65, 66, 67. 
A very hort paſſage through the air, taken in preference 
to a long one through metals, p. 68, 69. May have 
ſome ſhare in the fall of rain, p. 361. 

Elephants, true, probably never were in America, p. 139. 
Differing in diverſe parts, p. 136. 

Ellis, John, Eſq; on the animalcula of vegetable infuſions, 
p. 138, 139, &c. Diſcovers an indiſſoluble ſalt in an 
infuſion of hemp-ſeed, p. 145, 146. And allo in in- 
fuſions of flax and of wheat, p. 198. 

Elm, probably not an indigenous tree of England, p. 34. 

Ericaulon decangulare, à rare plant found in the iſle of 
Skie, p. 293. 


Ever- green trees, none indigenous in England, but holly, 
Juniper, and ivy, p. 36. 


* Expetlations 
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ExpeFations of life, new calculated from the bills of mor- 
tality, p. 89. Two ſenſes affixed to that expreſſion, 
p. 90. Double for a child in Madeira to one in London, 


l 
| 
| 
| 
p. 113. 
8 


Families, may, upon an average, conſiſt of five perſons in 
London, and of leſs throughout England, p. 113. 

Farr, Dr. William, his meteorological obſervations at 
Ply mouth, p. 8r. 

Fir, Scotch, not found in any part of England, p. 32. 
Subterraneous, dug out in many places, ibid. Was pro- 
bably formerly an indigenous tree in the northern parts 


of England, p. 33, 34. J 
Fou: hi introduced the eight elementary characters in the | 
Chinele writing, p. 495. | 
Fungi, their quick vegetation on moſt animal and vegeta- | | 
ble infuſions, p. 139. | 
G 
' 
Gients bones found in ſeveral places, p. 127. Belonging ö 
to ſome large animals, p. 128. N 
Glajſes, how to be worked truly ſpherical, p. 507. | 
Gibbon, an ape without tail of the Eaſt-Indies, p. 73. | 
Length of his arms, ibid. | 
Glands, none of the lymphatic kind in turtles and in fiſh, . 
p. 210. . 


Geech, Mr. B. his account of a ſingular ſeparation of the 
cuticle in a diſorder, p 281. Sends that of the hand 
of the patient, which has the form of a glove, p. 283. 


H. ; 
. Fleddech, its lymphatics deſcribed, p. 205. 
Zlarris, Mr. Daniel, his obſeryations of the tranſit of Ve- 
nus at Windſor, p. 422, 
Hamilton, 
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Hamilton, Honourable William, his letter on Mount Ve- 
ſuvius, p. 18. His account of ſome other volcanoes in 
the neighbourhood, p. 19, 20. 

Ficberden, Dr. Thomas, his account of the populouſneſs at 
Madeira, p. 111. 

Heberden, Dr. William, on the different quantities of rain 
at different heights, p. 359. His ſuſpicions on the 
cauſe of this phænomenon, p. 361. 

Hemp-ſeed, an infuſion of it ſhews animalcula multiplying 
by accidental diviſion, p. 142. Produces an indiſſo- 
luble ſalt, p. 145, 146. 

Flewſon, Mr. John, on the lymphatic ſyſtem in amphibious 
animals, p. 198. On the lymphatics in fiſh, p. 204. 
Hirſt, Rev. Mr. William, obſerves the laſt tranſit of Veous 
at Greenwich, p. 228, 229. Had obſerved the preced- 
ing one at Madraſs, p. 229. Saw in both a protube- 
rance from the planet at the time of the internal contact, 
p. 230. And a penumbra preceding the external con- 

tact, p. 231, &c. 

Holland, Samuel, Eſq; his aſtronomical obſervations in 
North America, p. 247. Obſerves the tranſit of Venus 
near Quebec, p. 249. = 

Hepe, Profeſſor John, his account of a rare plant found in 
the iſle of Skie, p. 241. 

Fornsby, Profeſſor Thomas, his obſervation of the tranſit 
of Venus at Oxford, p. 174, &c. Sees the limbs of the 
planet and the ſun united at the internal contact by a 
kind of ligament, p. 176. Obſerves the eclipſe of the 
ſun, p. 178, 179. | 

Hersfall, Mr. James, his obſervation of the laſt tranſit of 
Venus, p. 170. 

Herſley, Rev. Mr. on the computation of the ſun's diſtance 
from the earth, p. 153. Obſerves the tranſit of Venus 
at Oxford, p. 183, &c. Sees a kind of ligament be- 
tween the planet and the ſun at the internal contact, 
p. 184. 

Hudſon, Mr. William, his account of the fifty Chelſea 

plants for 1768, p. 384. 

Hunter, 
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Hunter, Mr. John, diſcovered the lacteals in a crocodile» 
p. 204. 


I. 


Fardine, Lieutenant, his obſervation of the tranſit of Ve- 
nus at Gibraltar, p. 347. And of the eclipſe of the 
ſun, p. 349. 

Jeſuits at Pekin, their anſwer on the ſuppoſed affinity 
between the Chineſe and Egyptian letters, p. 489. 

Inbabitants. See Number. 

Inſcriptions found at Bonn, p. 196. 

Jones, the late William, Efqz his demonſtration of the law 
of motion in bodies, conſtantly drawn towards two fixed 
points, p. 75. 

tron, by becoming ruſty, ceaſes to be a conductor of elec- 
tricity, p. 168, Suſpended in water by means of fixed 
air, p. 218, Combined with acids in the pyrites, 

217. 

Jupiter, {clipſe of his firſt ſatellite obſerved, p. 401, 402, 
454, 461. Shadows of the ſatellites, p. 457. Varia- 
tions of his belts, p. 457. 


K. 


Knots upon cords uſed before letters in China, p. 495: 


Analogy between this and what was obſerved in Ame- 
rica, 1bid. 


L. 


Lafeals in turtles, p. 199. In fiſh, p. 205. Form a net- 
work of veſſels between the muſcular and villous coaſts 
of the inteſtines, p. 210. 

Lalande, Mr. De, ſends the obſervations of the tranſit of 
Venus made at Paris, p. 374. 


Vor., LIX, X x x Lane, 
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Lane, Mr. Tim. his experiments on the ſolubility of iron 
in water, by the intermiſſion of fixed air, p. 216, &c. 

Law of motion. See Bodies. 

Leeds, Mr. John, his obſervation of the tranſit of Venus 
in Maryland, p. 444. 

Leiceſter, its latitude, p. 290. 

Lieou, the different characters of the Chineſe, p. 495, 
496. 

e between the limbs of Venus and the Sun at theis 
internal contact, ſeen by ſeveral obſervers, p. 176, 134, 
195, 231, 4266; 270, 23t, 417. 

Light, a border of, ſeen round that part of Venus which 
was yet off the Sun, p. 310, 312. 

Lime tree imported into England, p. 35. 

Lind, Doctor James, his obſervation of the tranſit of Ve- 
nus, at Hawkhill, near Edinburgh, p. 339, &c. Of 
the eclipſe of the Sun, p. 342. And of an eclipſe of 
the Moon, p. 363. ; 

London, the number of its inhabitants, p. 99. 102. was de- 
crealing for thirty years, p. 107. Leſs fatal to children 
than formerly, p. 109. Fewer people attain to very 
great ages than in other places, p. 116, Is now in- 
creaſing, p. 118. 

Ludlam, Rev. Mr. obſerves the tranſit of Venus at Lei- 
ceſter, p. 236. And the Sun's eclipſe, p. 239. 

Luminouſueſs of the ſea owing to the putrefaction of ani- 
mal ſubſtances, p. 446. May bez imitated in artificial 
ſea- water, p. 448. Deſtroyed by a certain heat, p. 449. 
Obſerved and accounted for by ſeveral navigators, 

. 450. 

3 Syſtem diſcovered in amphibious animals by 
Mr. Hewſon, p. 198. And in fiſh, p. 204. Have no 
valves in thele laſt, p. 210. How to be found in them, 

2008; 
Lympiatics of the urethra and bladder, how diſcovered, p. 


395. Deſcribed, p. 396, 397. 
f Tyſons, 


4 
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| 
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Lyſens, Dr. of Glouceſter, letter to Dr. Nicholls on a caſe 


of three pins ſwallowed by a gitl, and diſcharged at her 
ſhoulter; p. 19. 


M. 


ATacelesfield, the Earl and Counteſs of, obſerve the tranſit 
of Venus at Shirburn-caſtle, p. 173, 174. 

Machin, Mr. indicates a law of motion in bodies, deflected 
by two force: directed to two fixed points, p. 75, 76. 
Madeira, life of the inhabitants more ſettled than in Lon- 

don, p. 112. Doubles its inhabitants in 84 years, 
p. 120. 
Mammout, fabulous animals of Siberia, p. 127. 
Maſctelyne, Mr. communicates the eclipſes of Jupiter's firſt 
ſatellite, the eclipſe of the Moon, and the occultations 
of fixed ſtars by the Moon, obſerved at Greenwich in 
1769, p. 399. See Aſtronomer Royal. 


Mayer, Profeſſor Andrew, his obſervation of the nranſc of 
Venus at Gryphiſwalde, p. 284. 


Mercury, tranſit of, over the Sun in 1743, obſerved in 


New England by Profeſſor Winthrop, p. 505. 

Meſfer, Mr. his account of two remarkable auroræ boreales 
at Paris, p. 86. Obſerves the tranſit of Venus at Paris, 
p. 376. Aſtronomical obſervations made and commu- 
nicated by him, p. 454- 

Metallic communication, from the croſſes or weat her- 
cocks of ſteeples dow: to the ground, neceſſary to pre- 
ſerve them from injury by lightning, p. 163. 

Meteorological obſervations at Plymouth, p. 8r. At 
Bridgwater, p. 155, 156, At Ludgvan in Cornwall, 
Pp. 157159: | 

Mirrors, cauſtic, made at Dreſden, p. 4. Their confſtruc- 
tion, ibid. Their dimenſions, p. 5. Their cffects, 
P. 6, 75 8. 

Meivre, Mr. Abraham De, his hypotheſis on the equal 

decrem ents of human life, p. 90, 91. 
X 2 Manhies, 
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Monkies, ſingular fpecies without tails, from Bengal, p. 72. 
Probably the ſame with Buffon's Gibbon, p. 73. 

Montagu, Edward Wortley, his controverſy with Mr. 
Needham about the buſt at Turin, p. 490. 

Moon's tranſit over the Pleiades in 1767, obſerved at Paris, 
p. 460. Two eclipſes in 1768 obſerved at Paris, 

p. 463, 465. One in 1769 obſerved at Edinburgh, 

p- 364. And at Greenwich, p. 366, 399. 

Monro, Profeſſor, ſaw the lacteals in a turtle, p. 204. 


Morris, Mr. Corbyn, error in his computation of the in- 
habitants of London, p. 151. 


Morton, Dr. Charles, his extract of a letter from the Jeſuits 
at Pekin on the Chineſe characters, p. 489. 

Mouldineſs, occaſioned by particular fungi or muſhrooms, 
p. 139. Not to be confounded with the animals that 
feed on them, p. 140. 

Moult, Mr, John, cn a new manner of preparing ſalep, 

Þ 7 
Mountains are produced by volcanoes, p. 21. 


N. 


Neeabam, Mr. Turbervill, his obſervations on the an mal- 
cula found in ſeveral infuſions, p. 138, 129. Corrected 
by thoſe of Mr. Ellis, p. 140. His opinion on the 
ſimilarity between the Egyptian and Chineſe characters, 


New England, increaſe of its inhabitants, p. 122. Their 
actual number, p. 123. 

Nicholls, Dr. John, his letter, incloſing an uncommon caſe, 
p. 9. 

North Cape, its longitude, p. 266. And latitude, p. 270. 
Meteorological obſervations made there, p. 270, 271. 
Nerway, number of very old people in that country, 

p. 117. 
Number of inhabitants may be deduced from the bills of mor- 
tality of a place, p. 97. What it probably is at Breſlaw, wo. 
2 n 
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In London, p. 98, 99, 102. At Rome, p. 105, In 
Berlin, ibid. At Dublin, ibid. At Norwich, p. 114. 
In the Pruſſian dominions, p. 115. 


O. 


Oak, often miſtaken for cheſnut in old buildings, p. 26. 

Ohio, foſſil bones found near that river, p. 126. 

Oil, extracted from the pods of the Arachis, p. 285. Is 
not apt to grow rancid, p. 381. Mentioned by Sir 
Hans Sloane, ibid. Its low price, p. 382. 

Orchis, roots of, may be prepared ſo as to reſemble the 
ſalep, p. 1. What ſpecies is the propereſt, p. 2. 


| of 


Paper, natural, found near the city of Cortona, p. 50. 
Its origin, p. 51. Artifictal made from the ſame ſub- 
ſtance, p. 53, 54- 

Peris, ſome of its encouragements to marriage and popu- 
lation, p. 119. Its bills of mortality more compleat 
than thoſe in London, p. 120. Excepting with regard 
to the ages of the dead, ibid. | 

Paxton, the Rev. Mr. William, his letter on the effects of 
a thunder-ftorm on the tower and the church of Buck- 
land Brewer, p. 79. 

Pekin. See Feſuits. 

Philadelphia, Philoſophical Society of that city appoints 
ſeveral committees to obſerve at different places the 
tranſit of Venus, p. 290, 414, &c. 

Pingre, Mr. obſerves the tranſit of Venus at Cape Frangois, 

376. 

Pius, yl ſwallowed by a girl, p. 10, Symptoms which 
attended that accident, p. 11. Diſcharged at her ſhoul- 
der, p. 12. Conjectures on their paſſage thither, 
p. 13—16. Caſe ſimilar to it, p. 17. 


Planmnas 
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Planman obſerves the external contact of the tranſit of 
Venus at Cajaneburgh, p. 330. And the eclipſe of the 
Sun, ibid. 

Price, Mr. Richard, his obſervations on expectations of 
life, &c. p. 89, EC. 

Prieſiiy, Dr. on the lateral force of clerical exploſions, 
2 57, 58. On the force of electrical exploſions, p. 63, 

c. 

Putrefaion of fiſh makes the ſea-water luminous, p. 447. 
Salt neceſſary for this effect, ibid. How accounted 


for, p. 449. 
R. 


Rain, unequal quantities of it fall at top or at bottom of 

high buildings, p. 361. 

Raſpe, Mr. his diſſertation on the foſſil bones found in 
North America, p. 126. 

Robert ſon, Mr. John, his letter to the Preſident, p. 74. 
Communicates the demonſtration of a law of motion in 
bodies deflected by two forces tending to two points, by 
the late Mr. Jones, p. 75. 

Roſewarne, Mr. his account of a ſpecimen of native tin 
found in Cornwall, p. 49. 

Royal Society conſulted about the means of ſecuring the ca- 
thedral of St. PauPs from damage by lightening, p. 160. 
Report of a committee in conſequence of this appli- 
cation, p. 162, &c, Sends obſervers to the North 


Cape on account of the tranſit of Venus, p. 253. And 


to Hudſon's bay, p- 480. 


8. 


 Safinim, the name of a Samaite family, P. 437 
Saint Paul's, the Dean and Chapter of, conſult the Royal 
Society about the beſt means of ſecuring their cathedral 


from damage by lightening, p. 160, How the build- 


ing may be Hecured, p- 162, &c. 


Salep, 
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Salep, that which comes from Turkey may be imitated by 
means of the roots of the Orchis, p. 1. In what man- 
ner, p. 2. Its power of thickening of water and mak- 
ing a jelly, p 

Salt indiſſoluble produced from an infuſion of hemp-ſeed, 
p. 146, 147. And from fome other vegetable infuſions, 

148. 

Sammite coins elucidated by Mr. Swinton, p. 432. 

Saturn, two dark belts diſcovered on his globe, p. 459. 

Sea. See Luminouſneſs. 

Sort Dr. his obſervations on bills of mortality com- 
mended, p. 110. 

Short, late Mr. James, his method of working ſpherical 

glaſſes, p. 507. 

Shoulder bone, the head of it ſawed off, and the motion and 
figure of the arm preſerved, p. 40, 41. The ſame ope- 
ration recommended, p. 44. 

Sicamore, or Great Maple, a tree of foreign extraction, | 
335. | 

Skie, a rare aquatic plant found in that iſle, p. 241. 

Smeaton Mr. John, his obſervations of the ſolar eclipſe, 
near Leeds, p. 286. 

Smith, Dr. William, provoſt of the college of Philadel- 
phia, his account of the tranſit of Venus obſerved by 
him and ſeveral other gentlemen, at Noriiton, twenty 
miles N. W, of Philadelphia, p. 289, &c. 

Soifaterra, an extinguiſhed volcano, p. 20. 

Spherical glaſſes, how to be worked, p. 507, 

S:eward, Dr. his method of determining the diſtance of 
the Sun, true in 1ts principle, p. 153, Imperlect in its 

p 1.64 | 

Stockholm, the obſervations of the tranſit of Venus in that 
city, p. 332. 

Strange, John, Eſq; his account of a natural paper found 
near Cortona, in Tuſcany, p. 30, 51. Deſcribes ſeveral 
ſepulchral inſcriptions and figures found at Bonn, 


P- 195. 


§rointen, 
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Swinton Rev. Mr. John, his account of two Aurorz Bore- 


ales obſerved at Oxford, p. 367. His elucidation of two 
Samnite coins, p. 432. 


T. 


Thunder cloud, burſting on the tower of a church, threw 
ſome of the large ſtones at a great diſtance, p. 80. 

Tin native, found in Cornwall, p. 49. 

Tranſit, Sce Venus. | CEE 

Tranſit teleſcope by Mr. Woolaſton, 411. 

Trees commonly ſuppoſed indigenous to Great Britain, 


p. 23. What characters ſuch trees ſhould have, 
p. 23. 24. | 

Turin, buſt at, occaſions ſome diſpute, p. 490. 

Turtles, their lymphatics traced, p. 199, &c. 


V. 


Venus, its tranſit over the Sun obſerved in London, p. 170. 

192. At Shirburn Caſtle, p. 173. At Oxford, 
p. 174. 183. At Kew, p. 189. At Greenwich, p. 228. 
At Leiceſter, p. 236. At and near Quebec, p. 249. 273. 
Near the North Cape, p. 289. At Cajaneburg, p. 330. 
At Upſal, p. 331. At Stockholm, p. 332. At Glaſ- 
gow, p. 333. At Hawkhill near Edinburgh, p. 339. 
At Kirknewton, p. 344. At Gibraltar, p. 347. At 
Cambridge in New England, p. 351: At Paris, p. 374. 

376. At Bourdeaux, p. 375. At Breſt, ibid. At 
Cape Frangois (St. Domingo), p. 376. At Martinico, 
ibid. At Eaſt Dereham in Norfolk, p. 407. At 
Leweſton in Pennſylvania, p. 414. In Windſor Caſtle, 
P- 1 In Maryland, p. 444. At Hudſon's Bay, 
P- 480. 

Veſuvius, Mount, formed by degrees, p. 19. its aſhes per- 
nicious to hogs, ibid. | 


Villi 
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Fill; of the inteſtines, conſiſt of a net- work of lacteals, and 
of arteries, and veins. p. 212. 

Viſme, Stephen De, Eſq; his letter on an earthquake at 
Macao, and a ſingular ſpecies of Monkies in the interior 
parts of Bengal, p. 71. 

Volcanoes, ſeveral in the neighbourhood of Mount Veſuvius, 
p. 19, 20, 21. 

Up/a!, obſervations of the tranſit of Venus in that city, 


p-. 331. The ligament between the limbs of Venus 
and tlie Sun, ſeen there, ibid. 


W. 


Wales, Mr. William, and Mr. Joſeph Dy mond, their 
aſtronomical obſervations, by order of the Royal Society 
in Hudſon's Bay, p. 467. Their obſervations on the 
tranſit of Venus, p. 480. 

F/argentin, Mr. ſends the accounts of ſeveral obſervations 
of the tranſit of Venus in Sweden, p. 327. His 
obſervation at Stockholm, p. 332. 

Watſon, Mr. Henry; his deſcription of the lymphatics of 
the urethra and neck of the bladder, p. 392. 

Watſon Dr. William, his account of an oil ſent over from 
North Carolina, p. 379, &c. 

White, Mr. his account of a caſe where the os humeri was 
ſawed off, and the motion of the limb preſerved, p. 39. 

Milſon, Dr. Alexander, obſervations of the tranſit of 
Venus at Glaſgow, p. 333, &c. Saw the ligament be- 
tween the limbs of Venus and the Sun, p. 335. His 
obſervations of ecliples of Jupiter's firſt ſatellite, 
P. 402. 

Winthrop, John, Eſq; his obſervations of the tranſit of 
Venus at Cambridge, in New England, p. 331, &c. Of 
the tranſit of Mercury, in the ſame town, in 1743, 

805. 

N baton, Rev. Francis, his obſervations of the tranſit of 
Venus at Eaſt Dercham, in Norfolk, p. 407 And of. 
Vor. LIX. Y yy the. 


the eclipſe of the Sun, p. 409. Account of his tranſit 
teleſcope, p. 411. 

Nolſe, Dr. on forge cauſtic mirrors conſtrued at Dreſ- 
den, p. 4. 

1 riebt, M r. Thomas obſerves the tranſit of Venus at Iſle 
Coudre near Quebec, p. 273. Saw the ligament be- 
tween the limbs of the planet and the Sun, p. 276. 

Ii'riting, probably eſtabliſhed in the anted:luvian world, 


* 92. 
T. . 
Yew, doubts about its being an indigenous tree in Eng- 


land, p. 36. Deſcription of one of an extraordinary 
ſize in a Scotch church yard, p. 37. 


The End of the Fifty-Ninth VoLume, 
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